PM, SIP
POINT AND AREA

INVENTORY PROTOCOL

DRAFT

August 15, 2000



N

o s

PM;, SIP POINT AND AREA INVENTORY PROTOCOL

Table of Contents

INTRODUCTION
EMISSIONS PREPARATION DATA
PM;, MODELING DOMAIN

3.1 DomanMap
DATA BASES
AREA SOURCE EMISSIONS DATA
51 Gasoline Distribution
52 Dry-cleaning
53 Solvent Cleaning
54 Surface Coating
54.1 Industrial Surface Coating
5.4.2 Traffic Markings
5.4.3 Architectural Surface Coating
5.4.4 Auto Body Refinishing
55  Graphic Arts
56  Aghdt
5.6a Emissonsfrom Emulsfied Agphdt
5.7  Commercid & Consumer Pesticide Applicetions
5.8 Commercia/Consumer Solvent Use
5.9 Waste Management Practices
59.1 Treatment, Storage, and Disposa Facilities (TSDFS)
5.9.2 Industria Wastewater Treatment
5.9.3 Publicly Owned Treatment Works (POTWS)
59.4 Municipd Landfills
510 Leaking Underground Storage Tanks (LUST)
511 Stationary Externa Combustion
5.11.1 Orchard Heaters
5.11.2 Woodburning/Fireplaces
5.11.3 Bakeries
5.11.4 Resdentia and Commercid/Institutional Coa Combustion
5.11.5 Natura Gas
5.11.6 Fue Oil Combustion
5.11.7 Breweries, Wineries, Didtilleries
5.11.8 Catastrophic/Accidental Releases
5.11.9 Synthetic Organic Chemical Storage Tanks (SOCST)
512  Solid Waste Incineration and Open Burning

5.12.1 Incineration
5.12.2 Forest Fires



© N

10.

11.

5.13

5.12.3 Firefighting Training
5.12.4 Structura Fires

5.12.5 Prescribed Burning/Slash Burning/Agricultural Burning

5.12.6 Open Burning

5.12.7 Aircraft/Rocket Engine Firing and Testing
5.12.8 Charcod Grilling

5.12.9 VehicleFires

Barge, Tank, Tank Truck, Rail Car and Drum Cleaning

5.13.1 Barge Cleaning
5.13.2 Chemica Tanks
5.13.3 Tank Truck Cleaning
5.13.4 Railcar Cleaning
5.13.5 Drum Cleaning

Mobile Sources

6.1

Non-Road Mobile

6.1.1 Aircraft

6.1.2 Railroad Locomotives

6.1.3 Miscdlaneous Non-Road Equipment

Point Sources
Biogenic Emissons
Soil Emissons

9.1
9.2
9.3
9.4
9.5
9.6
9.7
9.8
9.9

Soil Decay NO,

Unpaved Farm Road Dust

Unpaved Non-Farm Road Dust
Windblown Unpaved Road Dust
Road Congtruction Dust

Agricultural Land Preparation Dust
Agriculturd Crop Harvest Dust
Livestock Open Grazing and Feedlots
Building Congtruction Dust

Ammonia Sources

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.10
10.11

Livestock

Domestic Animals

Wild Animds

Soil

Human Perspiration, Respiration
Household Cleaning

Stationary Combustion
Industria Point Sources
Publicly-owned trestment works (POTW)
Municipd Landfills

On-Road Mobile Sources

Quadity Checking and Qudity Assurance



12. Future Actions




PMy, SIP POINT AND AREA INVENTORY PROTOCOL

1 INTRODUCTION

The State of Utah developed a SIP for PM;, encompassing Sat Lake and Utah Counties in the early
1990's which was approved by the EPA in 1994. This SIP targeted Utah’s historical problem with
secondary particul ate formation during wintertime inversons dong the Wasatch Front, dthough thetools
used at that time were inadequate for secondary particulate. During the time sincethe SIP was approved,
ambient air monitoring data from a number of locations adong the Wasatch Front have continued to be a
or near the Nationad Ambient Air Qudity Standards (NAAQS).

Although there have been no violations of the NAAQSin the nonattainment areas sincethe current SIPwas
implemented, UDOT expects that the next round of long-range trangportation plans and transportation
improvement plans, duein 2000 for Utah County and 2001 for Salt Lake County, will not be ableto show
conformity to the PM,, SIP. Much of this nonconformity istheresult of EPA changesto mobileemissons
models that were used to establish emission budgetsin the current SIP and mobile growth far grester than
predicted at thetimethe SIP was developed. For these reasonsthe Utah Division of Air Quality (UDAQ)
has decided to create an entirely new PM ;o SIP. It ispossible that the work product could turn out to be
aMaintenance Plan, in which case the nonattainment areas could be redesignated to attainment.

An additiond incentive for redoing the PM ;o SIP isto fix eements of the current SIP which have created
ongoing difficulties inimplementation. When the existing SIP was developed, significant control strategies
were implemented at most mgjor point sources throughout the two nonattainment areas. This was done
with point-specific emisson limits, itemized in gppendices to the SIP, and adopted into federd law. This
creates an awvkward Situation when a source requests arevision to an gpprova order (Utah NSR permit)
because until the change is approved by the EPA as aSIPrevision, the sourceis subject to different State
and Federd requirements.

A mgor congderation in redoing the PM,, SIP is that modeling tools have advanced in the years between
the development of the current SIP in the late 1980's and today. The current SIP is based on dated
receptor modeling and county-wide roll-back of PM, , sulfur oxides (SO,), and oxides of nitrogen(NO,,.
For thisnew SIP/Maintenance Plan, UDAQ in consultation with the EPA Region V111, hasdecided to take
a two pronged approach to the attainment demonstration. This approach will consist of a grid-based
aerosol modding andysis usng UAM-AERO and speciated linear rollback. The attainment/maintenance
demonstration would be based on the results of one or both of these models,

The basisfor the modding processis the emissons inventory. Thisdocument explainsthe proceduresthe
UDAQ will useto caculate 1996 base year emisson estimatesfor areaand point sourceswithinthe PM
domain and the procedures for projecting future air pollution emissons.



This document is organized to be consistent with SIP Technical Support Documentation. Thiswill enable
easy, concurrent review of the protocol and the SIP TSD.

2. EMISSIONSDATA PREPARATION

Fhe UDAQ has developed a 1996 annud inventory for the state. The annua point source inventory for
SAt Lake and Davis Counties cong sts of data on sources that hawe emit 10 tons or more per year of VOC
or 25 tonsor more per year of NO,. UDAQ has data on sourcesin Utah and Salt Lake Countieswith 25
tons or more per year of PM,, and SO,  Inventory data has been gathered for Fitte ¥ sources emitting
100 or more tons per year of NO,, SO,, carbon monoxide (CO), volatile organic compounds (VOC),
PM, or 10 tons or more per year of a hazardous ar pollutant (HAP) or 25 tons or more per year of a
combination of HAPs, and magerHAP sources; that are regulated under New Source Performance
Standard (NSPS), Nationa Emissions Standardsfor HazardousAir Pollutants (NESHAP), and Maximum
Achievable Control Technology (MACT) sotrees in other areas of the domain. This datawill beusedto
develop winter day inputsfor PM o emissonsfrom the episode period spanning February 6 - 9 and 11-15,
1996.

PM ,, area and point source domain emissonswill be calculated usng methods outlined in EPA’s current
inventory devel opment guidance, the* Emission I nventory Improvement Program (EI 1P)”, EPA-454/R-97-
004a, duly 1997, deedrrent unless otherwise indicated (See Table 1 in Section 5 of this document). This
document islocated on the EPA Web site - http //vvvvw epagov/ttn/chlef/eup/techrep htm#areeerc JFhe

References are made in this document to a sorftware modd called SI\/IOKEl Sparse Matrix Operator
Kernd Emlsson modehngg/stem FRis Softw ; ’

ﬂﬁeewmptreﬁsused-rﬁtheeef-twae The main functl onsof SMOKE areto |mp0rt the inventory, spatldly

alocate emissions to a photochemica or aerosol modeling grid, tempordly dlocate emissons from an
average day or annua average, speciate emissionsfor some chemica mechanism, and output emissionsfor
anair quaity modd. SMOKE treats emissons ca cul ations as vector-matrix agebraic caculations. With
this gpproach, SMIOK E sorts the inventory records, stores them, and assigns aunique linefrecord number
for each source. This sorting configurestheinventory so that efficient dgorithms aso can be used for other
processing operations. The source characteristics are stored in one file and matched to records in other
files using the unique line/record number for each source.

IMoreinformation about SMVOKE can be found on the website
http://Amww.envpro.ncsc.org/products/smoke.



SMOKE has separate programs for each of the mgor processing steps (e.g. temporal, speciation, spatia
alocation), and each processing step creates an intermediate data set which containsthe conversion factors
or new emissons required for dl sourcesin the inventory for that step. SMOK E combinesthese separate
emission caculation steps in a merge step, which can merge the various intermediate data sets in many
combinations (e.g., gridded inventory, gridded hourly inventory, or gridded speciated inventory). The
merge processor aso provides state and county totals for the user.

SPATIAL ALLOCATION

SMOK E doesnot provide any capability to prepare spatial surrogates, which are needed for areasources,

off network (HPMS) mobile sources, and some types of biogenic processng. These spatid surrogates
must be developed outside of SMOKE. UDAQ has prepared spatial surrogates using ARC/INFO, a
geographic information system, outsi de of the SMOK E modding system. Spatid alocation of point source
emissonsis done within the SMOKE model

TEMPORAL PROCESSING
The tempora processing is done by adjusting emissions by month, day of week, and desegregating
emissions from day to hour. SMIOKE can aso use day-specific and hour-specific point sources data.

CHEMICAL SPECIATION

Speciation is the gpplication of chemica profiles to the inventory. For example; a profile might tell the
model that for every kilogram of motor vehicle gasoline exhaust, the modd should make 0.5 Moles of
Carbon Bond IV species "ddehydes’. These profile tables are usually applied based upon SCC codes.
The mode contains atable of profiles, which are gpplied through the use of cross referencefiles.

An ammoniainventory was not developed in 1996. However, ammonia data was requested from point
sourcesin 1997 and 1998. This data will be used to complete an ammoniainventory of point sources. In
addition, the 1996 Toxics Rdease Inventory (TRI) includes ammonia emissons for some processes a
some sources. Wherethere are discrepanci es between theemissions reported in theTRI and theemissons
reported inthe1997/1998 inventories, sources will be contacted to determine the most accurate emission
figures. resohvethe-eonftiets- This data will be indluded in the ammonia inventory. The 1996 throughput
(i.e. fuel burned in a boiler, sand used in a sand blaster, etc.) and emisson factors from the “EPA
Compilation of Air Pollutant Emission Factors’, (AP-42) and “ Development and Selection of Ammonia
Emission Factors’, EPA/600/R-94/190, August 1994, will be used to cdculate the anmonia emissons.
Theareaammoniadatawill be cal culated using the methods outlined in the Section 10, Ammonia Sour ces.

Projections of ammonia emissions shall be based on the surrogate growth rates, such as the projected
increase in the number of livestock in the domain.
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3. PM, MODELING DOMAIN

The proposed emissions modding domain consists of dl or portions of Box Elder, Cache, Davis, Juab,
Morgan, Rich, Sat Lake, Sanpete, Summit, Tooele, Utah, Wasatch, and Weber ang-Counties. A map
of the areais shown on page 7. All but Sdt Lake and Utah Counties and Ogden City are currently
designated as attainment of the federd PM,, standard.

4. DATA BASES

Base year 1996 emissons inventory for the study region will be developed from the base-annua 1996
emissions data-set inventory compiled by the-UDAQ in 1997. Since the area categories in the 1996
inventory were based on their impact on ozone and CO emissonsfor tracking emissonsfor ozoneand CO
SIPs, some dust sources were overlooked. These are being added to the annua and episode area
inventories. UDAQ is gpplying rule effectiveness to point sources when gppropriete. Rule effectiveness
isaway of calculating additional emissonsfrom point sourcesthat have controlsthat do not operate at their
full effidency dl of thetime.

The datawill be andyzed for any data holes or inaccurate assumptions. Needed actionswill be prioritized
and modifications will be made to improve the accuracy of the current data. The scope of thiswork will
depend on available resources. Any potentia actions will beare outlined in Section 12, Future Actions
during the preparing of this document. Any modifications will be documented. The periodic inventories
that have been submitted to EPA to track fer CO and ozone will be reviewed to see if any episode day
inventory changes affect the emissions reported in these annud inventories. have-an-tmpaet-on-these
sbmittats Since new categories are being added to the area inventory and the required models used to
cdculate some types of emissons (i.e. MOBILE4/MOBILES) have changed, the emission estimates may
change inthe annua inventory. There may be requirementsin the existing ozone, CO, and PM,, SIPsthat
will be triggered if emissions increase SJbstaqtlain The exact actions WI|| depend on the change in
emissons and requirementsinthe Sl ' y-HAPaEtSY v
EPA:

5. AREA SOURCE EMISSIONSDATA

This section explains how emissons will be calculated for the area categories that will be included in the
PM, area source inventory. (See Table 1) Many of these categorieswereincluded inthe UDAQ 1996
Statewide Annua Area Emissons Inventory during its development. Many of the methods used to
cdculate the annud areaiinventory categoriesare contained inthe EIP. UDAQ will continue to use these
methods. However, some of the methods have been updated. In order to comply with the EPA guidance,
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UDAQ will use methods outlined in ElP for the area emisson cdculations unless otherwise specified in
the following sections. The use of any method which deviates from the EIIP will be explaned and
submitted for EPA gpproval.

Some categories have been included in the El P that UDAQ has not previoudy incorporated into the area
inventory. These will be added to the PM,, emisson inventory. In addition, there are categories which
UDAQ believes to be dgnificant emitters of PM,, and PM,, precursors that are not included in EINP.
These categories are being added to this inventory.

TABLE 1
EMISSION CALCULATION METHODS

CATEGORY METHOD
Gasoline Distribution ElIP Chapter 11, Altered Preferred Method 1
Dry-cleaning EllP Chapter 4, Method 2
*Industrial Surface Coating EllP Chapter 8, Alternative Method 2
Solvent Cleaning ElIP Chapter 6, Alternative Method
*Traffic Markings EllP Chapter 14, Method 2
Architectural Surface Coating EllP Chapter 3, Alternative Method
*Auto Body Refinishing EllP Chapter 13, Alternative Method 3
Graphic Arts EllP Chapter 7, Alternative Method 2
Asphdt ElIP Chapter 17, Alternative Method 2

Commercid & Consumer Pesticide Applications | Not applicable to Episode day. Method for
annud inventory is being determined.

Commercia/Consumer Solvent Use EllIP Chapter 5, Per-capita method
Treatment, Storage, and Disposa Fecilities Point sources

(TSDFs)

Industrial Wastewater Treatment Point sources

**Publicly Owned Treatment Works (POTWS) SIMS mode

Municipa Landfills Chapter 15 Preferred Method Landfill model

11



CATEGORY

METHOD

**|_eaking Underground Storage Tanks (LUST )

Information from Divison of Emergency
Response and Remediation

Orchard Heaters

Not gpplicable

Woodburning/Fireplaces

ElIP Chapter 2 for episode day

Bakeries

EllP Bakeries abstract

Residential and Commercia/Institutional Coal
Combustion

EllP Codl abstract

Natura Gas

EllP Natural Gas abstract Preferred Method

Fuel Oil Combustion

EllP Fud Qil abstract Preferred Method

Breweries, Wineries, Digtilleries Not applicable

Catastrophic/Accidental Releases Not applicable

Synthetic Organic Chemica Storage Tanks Not applicable

(SOCST)

Incineration Point sources

**Forest Fires Information from Divison of State Lands and
Forestry

**Firefighting Training Not applicable

Structural Fires

EllP Chapter 18 Alternative Method 2

Prescribed Burning/Slash Burning/Agricultural
Burning

Not applicable in episode day inventory. Annua
method for agricultural burning uses Department
of Agricultura information.

Open Burning

Not applicable for episode day inventory.
Annua method isyet to be determined.

Aircraft/Rocket Engine Firing and Testing Point sources

Charcod Grilling Not applicable

* **\/ehicle Fires Information from Federd Emergency
Management Agency.

Barge Cleaning Not gpplicable

12




CATEGORY METHOD
Chemical Tanks Point sources
Tank Truck Cleaning Not applicable for the episode inventory
Railcar Cleaning Not gpplicable
Drum Cleaning Not applicable for episode inventory

* Category has been added to the existing 1996 inventory.
** Category not included in the EINP.

The point source inventory includes sources that have emissions from processes that are dso included in
the areainventory. In order to avoid double counting, al point source emission points were searched for
Source Classification Codes (SCC) which may be included in area source categories. The list contains
approximately 4,300 entries.  This list was examined by individud SCC to determine if its reported
emissons were double-counted in the areainventory. If so, the emissons were subtracted from the area
inventory reducing the area source quantity. The emissons are reported in the point source inventory.

Since the PM;, moddling domain includes portions of some counties while excluding other portions of the
same counties, a method was devised to rationally divide county wide totas for each polluting category.
The emissons from each category are indexed to one of three distribution methods. Those methods are:

(1) Digtribution by facility location (IN-OUT),
(2) Digtribution by county land acreage (LAND), and
(3) Didtribution by county human population resdency (POP).

These Area Source categories are indexed to one of these 3 distribution methods as follows:
IN-OUT: Landfills, Publicly-Owned Treatment Works (POTW), Treatment, Storage, and Disposal

Facilities(TSDF), Industria Waste Treatment, Catastrophic/Accidental Releases, Feed Lots, and Aircraft
flights and their maintenance.

The activity of these categories are is linked to the actud location of each event or facility. When one of
these Stesfdlsinsde the domain, al theemissonsfrom that Ste are attributed to thedomain. Conversdly,
whenastefdlsingde agiven county but outside the domain, no emissions are assgned tothatpertionof
that-eounty-thet-resdedHn the domain.  For example, the location of each airport is identified and the
activity and emissonfrom each incoming and outgoing airplaneis assgned to the GIS (Globa Informetion
System) grid squares that comprise the airport. Aircraft maintenance emissons are presumed to occur
on, or very near, the airport property so these emissions are effectively located at the airport itsalf.
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LAND: Accidental Releases, Agricultural Burning, Agricultural Crop Harvedting, Agriculturd Land
Preparation, Asphdlt, Biogenics, Firefighter Training Fires, L eaking Underground Storage Tanks, Open

Fires from Forest and Range Fires, Orchard Heaters, Pesticide Application, Railroad Activity, Road
Construction, Traffic Markings, Unpaved Farm Roads, and Unpaved Non-farm Roads.

The activity surrogate for these categories are is closdy linked to the tota land area of each county faling
ingdethe domain: presumed linear totheland available. For example, incalculating railroad activity alinear
relationship is gpplied Ssncemor e acreagerequireslonger rail track linesrequiring mor e diesd fud to move
ral freight. The emissonsfromthe diesdl consumed by each railroad company in each county is retained
onacounty wide bas's, then asmple land-area gpportionment is used to distribute each county’ s railroad
emissons to the area falling insde the domain’s portion of that county. The distribution of LAND is

determined by GIS {GlebaHnfermation-Systermy mapping. This mapping is completed (or managed) by
Petrick Barickman of UDAQ.

POP: Dry-cleaning, Industrial and Architecturd Surface Coatings, Solvent Cleaning, Auto Body
Refinishing, Solvent Use, Tank Cleaning, Bakeries, Breweries, Charcod Grilling. Wood, Codl, Oil, Natural
Gas, Misc Non-Road Enqines, and Structure and Vehicle Fires, Open Burning by Permit.

The activity of these categories are most-closdly linked to the needs of people as they provide hot water
and space-heating to their homes, maintain their homes, cars, and hedlth, and use recreationa equipment.
Thedigribution of POP is determined by equation, as detailed below.

Pop IN =[[ (Land IN x Balance) + known IN ] / All Pop] x 100
Definition Of Termsin Equetion:
Land IN, (%) = The percentage of each county that lies within the domain as measured by conventiona

GIS techniques. Interior counties are dways 100% within the domain while border-counties are lessthan
100% because they are trimmed by the domain’s boundary line. GIS results are asfollows:

AREA IN DOMAIN
Total Areain %in

County Sg. Km. Domain Domain
Box Elder 17456 3869 22%
Cache 3040 1253 41%
Carbon 3844 43 1%
Davis 1644 1644 100%
Emery 11546 17 0%
Juab 8821 2794 32%
Morgan 1581 1581 100%
Rich 2812 808 29%
Salt Lake 2086 2086| 100%
Sanpete 4147 660 16%
Summit 4867 1552 32%

14



Tooele ‘ 18871| 5961  32%
Utah 5544 5150  93%
Wasatch 3120] 1159  37%
Weber 1708]  1708] 100%

Known IN, (numeric value) = The number of people resding in dl towns and cities that are known tolie
indde the domain-portion of agiven county. Populationsaretaken fromthe U.S. Bureau Of The Census,
Subcounty Population Estimates for the year 1996, published June 30, 1999.

Known OUT, (numeric vaue) = The number of people, listed by census, of dl towns and cities that are
known to lie outside the domain-portion of a given county.

Balance, (numeric vaue) = The number of people, listed by census, residing in a given county that do not hold
resdency in any listed town or city of that county. These people are presumed to reside in the * unincorporated’
areas of the county. Since no further easily-assessable information is known about their residency, they are
presumed to resde uniformly over the entire county, some residing indde and some outsde the domain. The
fallowing table lists the population of each tewr-ane-eity-ththe county and the number of people known to bein
the domain area (Known IN area) followed by the Balance population.

15



BexFEider Cache Juab Summit
CountyTotal 40072| CeountyFotal 84429| Ceounty Tetal CountyTFotal
x BearRiverCity 800 = Hyrorm 5460| = x i
& Brigham-City 16764 = Milhville 1364| = &
& Cerinne 68%| = Nibley 14868 = &
x Beweyville 344 = Paradise Y SUBTOFAL x
& Elwood 647 = Wellsville 28068 &
& Heneyville 1243 SUBTOFAL 11823 BALANCE SUBTOFAL
& Mantoa 684 Amatga 473
& Perry 497 Clarksten 664 BALANCE
& Willard 1470 Cornish 265 Mergan Fooele
SUBFOFAL 24136 HydePark 2693| CountyFotal CeuntyTotat
Fetding 435 Lewiston 1546 = x }
Garland 1798 Legan 39415 SUBTOFAL & Rush-aley
Howelt 268 Menden | BALEANCE &
Pliymedth 286 Newton 16 &
Pertage 224 Netth-Lagen 5769 &
Snewville 26+ Previdenee 4032 Rich x
Fementen 4786 Richmoend 1994 CeountyTotat SUBFOFAL
Frenten 468 Wasateh
BALANCE 5721 CeuntyFotat
BALANCE &

*
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Box Elder

Cache

Davis

Juab

Morgan

Rich

Salt Lake

All Pop, (numeric vaue) = The tota human population, listed by census, of any given county.

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

40,072
32,185
7,887
84.68%

84,429
78,708
5,721
96.02%

100.00%

7,044
5,542
1,502
82.60%

6,798
6,798

0
100.00%

1,852
1,162
690
73.45%

827,780
827,780
0
100.00%

Sanpete

Summit

Tooele

Utah

Wasatch

Weber
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UAM-AERO DOMAIN
Apportionment By Population inside the modeling domain, 1996

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
Pop IN

All Pop
Known IN
Balance
All Pop

20,165

2,600
2.05%

24,488
13,292
11,196
63.03%

30,096
22,447
7,649
82.61%

321,199

11,952
309,247
99.74%

12,283
8,332
3,951

79.75%

179,459
179,459
0
100.00%



Pop IN, (%) = The percentage of people estimated to liveingde the domain’ s portion of any given county. This
isacdculaed vaue using the abeve equation on page 13.

For counties interior to the domain, the Land IN is dways 100%, therefore the total human population of its
towns, cities, and unincorporated partswill dways sumto the county’ sfull population. Noticethat Known OUT,
the number of people known to reside in the county but outside the domain, is not listed within the equation,
above.

Apportionment Of 1996 Winter Day Emissons

After the annual domain apportionment is complete, the typica winter day and the episode days gpportionment
will be calculated either by SMOKE or by UDAQ. The SMOKE preprocessor will apportion the annual
emissonsinto typica winter day. UDAQ will usethe defaults contained in SMOKE for al categories except for
categoriesthat do not fit the defaultswithin the software. These categoriesareindicated in thefollowing sections.

Projecting area source emissons

The following basic equation will be used to project area sources.
Projection year emissons = (base year emissons) X (growth factor) X (control factor)

The base year emissions will be based on typica winter inverson day meteorology. The typicd inversion day
includes snow cover, cold temperatures, and fog. Explanationson how thiseffectsthe various category emissons
are included in the area category sections.

The growth factors will be based on the growth indicators listed in the following Table 2EHP-ettme-16-Fabte
13-+-*twiththe exception of POTWS, gasoline marketing and municipa solid waste landfills. Population growth
is used to project these emissions.

Human popul ation and category-specific employment estimates, asreported by the U.S. Bureau Of The Census,
Subcounty Population Estimates for the year 1996, will be used as the indicators for the growth factor in the
projection equation.

TABLE 2
GROWTH INDICATORS FOR PROJECTING EMISSIONS FOR AREA SOURCE CATEGORIES

Sour ce Category

Growth Indicators

Infor mation Sources

Gasoline Marketing

projected gasoline consumption

MOBILES5 fuel consumption model

Dry Cleaning

population; retail service employment

solvent suppliers; trade associations

Degreasing (Cold Cleaning)

industrial employment

trade associations

Architectural Surface Coating

population or residential dwelling units

local MPO

Automobile Refinishing

industrial employment

BEA or E-GAS

18



Sour ce Category

Growth Indicators

Infor mation Sources

Small Industrial Surface Coating

industrial employment

BEA or E-GAS

Graphic Arts

population

state planning agencies; local MPO

Asphalt Use - Paving

consult industry

consult industry

Asphalt Use - Roofing

industrial employment

local industry representatives

Pesticide Applications

historical trendsin agricultural operations

state department of agriculture; local MPO

Commercial/Consumer Solvent Use

population

local MPO; state planning agencies

Publicly Owned Treatment Works
(POTWS)

site-specific information

state planning agencies

Hazardous Waste Treatment, Storage and
Disposal Fecilities (TSDFs)

state planning forecasts

state planning agencies; local MPO

Municipal Solid Waste Landfills

state waste disposal plan

local MPO; state planning agencies

Residential Fuel Combustion

residential housing units or population

local MPO

Commercial/lnstitutional Fuel Combustion

commercial/ingtitutional employment;
population

local MPO; land use map projections

Industrial Fuel Combustion

industrial employment; or industrial land
use

local MPO; land use projections; state
planning agencies

On-site Incineration

based on information gathered from local
regulatory agencies

local regulating agencies and M.O.; state
planning agencies

Open Burning

based on information gathered from local
regulatory agencies

local regulating agencies and MPO; state
planning agencies

Fires: Managed Burning, Agricultural Field
Burning, Frost Control (Orchard Heaters)

areas where these activities occur

U.S. Forest Service, state agricultural
extension office

Forest Wildfires

historical average local, state, and federal

forest management officials

Commercia Bakeries

population

U.S. Census Data

Paved Roads/Unpaved Roads

Vehicle Miles Traveled (VMT)

U.S. Census Data

Agricultural Tilling

historical trendsin agricultural operations

state department of agriculture; local MPO

Construction Activity

construction employment

local MPO; consult industry

Structural Fires

population

local MPO; state planning agencies

Copy of Table 13.1-1 of EIIP Volume X

Each future year will receive its own growth factor. Each growth factor is the ratio of the domain portion of each
county’ sfuture year industrid employment divided by the domain portion of each county’ s 1996 industria employment

number.
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51 GASOLINE DISTRIBUTION

Calcaulation of Annual Emissons

Evaporative emissonsarerel eased any timeapetroleum liquid i setsitrbedtand vented to the atmosphere. Thiscategory
esimates VOC losses beginning the moment refined fuels are loaded for digribution at each refinery until those fuds
occupy individua vehicle tanks at a service station. Motor fue consumption amounts by month for the entire state of
Utah is provided by the Utah State Tax Commission. The fuel consumption is then alocated to each county by
population.

Thefud digtribution processis divided into five digtinct phases. Vapor loss occurs during each phase. These phases
are:

(@) The loading of fud a bulk terminds,

2 The trangport of fud in tank trucks,

3 The transfer of fuel from tank trucks to service station storage tanks,
4) The breathing loss of fud at service stations, and

) The trandfer of fud from service station tanks to private vehicle tanks.

A comprehensive discussion of the emissions from the first four phases is contained in AP-422 "Compilation of Air
Pollution EmissonFactors’, Section 4.4 and tables 4.3-2 and 4.3-6. Thefifth phaseisdiscussed in"Procedures of the
Preparationof Emission Inventoriesfor Carbon M onoxideand Precursors of Ozone', EPA-450/4-91-016, May 1991,
pages 4-4through 4-9. "Proceduresfor Emission Inventory Preparation”, Volume IV: Mobile Sources’, 1992 edition,
pp 35-37, was followed to determine the ambient air temperatures in the caculations. The MOBILESA modd was
used to caculate service station vehicle refuding losses. These documents are available for review a UDAQ.

Inmost areasource categories, one of the methods presented in the ElP has been sdlected, however UDAQ fedlsthat
the EI1P smethods are overly-smplistic when estimating gasoline vapors, faling short by ignoring fluid temperature, reid
vapor pressure, and related qualities. Although the EIP and AP-42 methods share smilarities, the UDAQ' s sdlected
method is fundamentally better than the EIIP' s “preferred” or “dternative’ methods.

Vapor losses from each of the five activities are examined separately. Vapor losses from three fuel types (gasoline,

2AP42 document can be found at http://Awww.epa.gov/ttn/chief/ap42.html#chapter on the EPA
website.
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gasohol, and aviation fuds) are cdculated for thisinventory.

Calculation of episode day and typical winter-day emissons

Episode day and winter season day emissions will be calculated by SMOKE .

Calculation of projection emissions

52 DRY CLEANING

Calculation of Annual Emissons
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Emissons of VOC from dry cleaning operations are caculated usng Method 2, from Volume 111, pages 5-7 through
5-8, of the ElIP {Attaehment-1}, which uses an emission factor to caculate emissons based on population. In early
1996, the EPA amended their view by excluding perchloroethylenefrom the definition of aVVOC on the basisthat it has
negligible photochemica reactivity (ref. 61 FR 4588, dated 2/7/96).

Emission Factor
Stoddard solvent 0.36 Iblyr/capita
Commercid perchloroethylene negligible
Sdf-sarvice perchloroethylene negligible

The county populations are obtained fromtheU.S. Bureau Of The Census, Subcounty Population Estimates for the
year 1996, provided by the Utah Governor's Office of Planning and Budget. Thereareno dry cleaning facilitiesreported
as point sources in the Utah State Emission Inventory report.

(population) x (0.36 Ib VOC / yr / capita) / (2000 Ib/ton) = VOC tons/ yr

Calculation of episode day and winter-day emissions

Episode day and winter season day emissions will be calculated by SMOKE.

Calculation of projection emissions

Humanpopulation, asreported by the U.S. Bureau Of The Census, Subcounty Population Estimatesfor the year being
prOJ ected will be used asthe indicator for the grovvth factor in the projection equation.—{SeeProfecting-Atea-Sodree

5.3 SOLVENT CLEANING (Previously named Surface Cleaning - Degreasing Emissions)

Calculation of Annual Emissions

The method used to cdculate emissions from this processwasis per capita as presented as the Alternative Method in
Volume Il Chapter 6 of the EIIP.

The emissons factors included in this category are:

Automobile Repair 2.5 |blyr/person

Electronicsand Electrica (E&E) 0.21 Ib/yr/person
Other 0.49 Iblyr/person
TOTAL 3.2 |bslyr/person
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jicaeiceizniae c rthetotat-4 S , Thecountypopulatlons
areobtained fromthe U.S. Bureau Of The Census, Subcounty Populatlon Estl mtesﬂﬁeﬁfd%eev&ﬁersefﬁeeef
Pranning-anc-Budget.

The equetion is

(population) x (3.2 Ib VOClyr/capita) / (2000 Ib/ton) = VOC tons/yr
Solvent deaning emission factors include emissons from al solvent cleaning except manufacturing. (EIP Volume 6
Chapter 5Table6.5-2) Emissonsfrom solvent cleaning a automobilerepair, and E&. E etectronicsand-etectrieal point
sources will be subtracted from the eategory-emtssion area inventory tota to prevent double counting.

Calculation of episode day and winter-day emissions

Episode day and winter season day emissions will be calculated by SMOKE.

Calculation of projection emissions

Industria empl oyment will be used asthe indicator for the grovvth factor in the projection equation.{SeeProjectingAtrea

54  SURFACE COATINGS

5.4.1 INDUSTRIAL SURFACE COATING

Calculation of annual emissions

The UDAQ hasnot previoudy included the category of Industrial Surface Coating Emissonsintheareainventory. This
category isincluded in the EINP and will be caculated on aper capitabassusing theindugtria emisson factorsincluded
in the current guidance. The emission factors are asfollows:

Furniture and Fixtures 2.0 Ib/capitalyr

Metd Containers 1.3 Ib/capitalyr
Machinery and Equipment 1.1 Ib/capitalyr
Appliances 0.2 Ib/capitalyr
Other Trangportation Equipment 0.2 Ib/capitalyr
Shest, Strip, and Cail 0.5 Ib/capitalyr
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Factory Finished Wood 0.3 Ib/capitalyr

Electricd Insulation 0.1 Ib/capitalyr
Other Product Coatings 0.6 Ib/capitalyr
High-Performance Maintenance Coatings 0.8 Ib/capitalyr
Other Specia Purpose Coatings 0.8 Ib/capitalyr

TOTAL 7.9 Ib/capitalyr

The emisson factor for “ Automohiles (new)” and Marine Coatings is deleted from the EIIP list because there are no
automobile or boat manufacturing companiesin Utah.

County populations are obtained from the Utah Governor’ s Office of Planning and Budget.

(Population) x (7.9 Ib VOClyr/capita) / (2000 Ib/ton) = VOC tons/yr
Surface Coating emisson factors include emissons from al surface coating in the domain. Emissons from surface
coating occurring at point sources within the domain will be subtracted from the category emisson totd to prevent

double counting.

Calculation of episode day and typical winter-day emissions

Episode day and winter season day emissions will be calculated by SMOKE using annua emissions.

Calculation of projection emissions

5.4.2 TRAFFIC MARKINGS (Previoudy included under non-industrial surface coating)

Traffic marking operationscons st of marking of highway center lines, edge stripes, and directional markingsand painting
on other paved and unpaved surfaces, such as markings in parking lots. Materids used for traffic markings include
solvent-based paints, water-based paints, thermoplastics, preformed tapes, field-reacted materias, and permanent
markers. Solvent-based formulations of akyd resins or chlorinated rubber resins are the most commonly used traffic
paints. This category focuses on applications of traffic paints that emit a Sgnificant quantity of volatile organic
compounds (VOCs). The use of traffic paintsis entirely an area source.

Traffic paints are gpplied by maintenance crewsor by contractors during new road construction, resurfacing, and other
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maintenance operations. The method of gpplication is usudly a spray.

The paints are subjected to harsher conditions than most other paints and must withstand wear fromtires, rain, sun, and
other environmentd factors for a considerable period of time. Solvent- and water-based paints have roughly the same
durability, with both beginning to deteriorate about ayear after their application. Both solvent- and water-based paints
must be gppliedindry conditionsand at temperatures above 40 °F. |If applied properly, water-based paint isconsidered
to be of better quality than solvent-based paint; however, application of water-based paint is more susceptible to
wegther congtraints such as humidity. Plastic-based paints (i.e., thermoplastics, preformed tapes, and field-reacted
systems) are more durable than either solvent- or water-based paints.

Calculation of annual emissions

VOC emissons result from the evaporation of organic solvents during and shortly after the gpplication of the marking
paint. Of the painting materids commonly used for traffic marking, three types emit VOCs in gppreciable amounts:

C Nonaerosol traffic paint, water- and solvent-based:  Solvent-based paints include diphatic hydrocarbons,
toluene, xylene, ketones, and chlorinated hydrocarbons. Water-based paints contain some organic solvent
components, usudly emulsions of glycols and acohols, however, the VOC emissions are considerably lower
than those from solvent-based paints.

C Aerosol marking paint, water- and solvent-based: These paintsare used to gpply stripesor markingsto outdoor
surfaces, such as streets, golf courses, athletic fields, or construction sites. Markings can be either temporary
or permanent. Section 5.8, Consumer and Commercial Solvent Use, includesan emission factor of 0.0254
Ib/person for the use of these products. Total annua emissionsin the U.S. for this subcategory are estimated
as 3,154 tons of reactive VOC per year. Emissions from these paints are not included in this section.

C Preformed tapes applied with adhesve primer: Emissons from traffic marking adhesives are included as part
of Section 5.8, Consumer and Commercial Solvent Use, under the subcategory of "other adhesives.”
Emissions from these adhesives are not included in this section.

V OC emissionsare negligiblefrom gpplication of somedternative paintsincluding thermoplastics, preformed tapeswith
no adhesive primer, and two-component, field-reacted systems. In addition to the painting materia used, VOCsfrom
solvents utilized in cleaning the striping equipment is quantified in this category.

UDAQ will beusing Alternative Method 2in Volumelll, Chapter 14 of EllPto caculated emissonsfrom thiscategory.
This method uses an emission factor for lanemiles of road painted paired with loca data. The emission factorsarefrom
a1988 Control Technology Center (CTC) report (EPA, 1988). Emission factorsfor solvent- and water-based traffic
paints, and for lane miles painted or total lane miles are shown below.
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Utah Department of Trangportation will provide the number of lane milesin each county, dlowing UDAQ to utilizethis
method. The national default factor for typical annua emissons, in unitsof pounds per mileand year will beused. The
emissionfactorsfor solvent-based paintswill be usedif information about the proportions of solvent-based versuswater-
based paintisnot available. Thiswill result in the most conservative estimate. However, UDAQ would prefer to gather
information about the proportions of solvent-based versus water-based paint if at al possble.

The equation used to calculate emissons using these emisson factorsis:

Inventory Area
Emissonsfrom = Emission Factor * Traffic Lane
Traffic Paints (Ib/mile-year)? miles

The method does not takeinto account any region-specific use of lower-emitting coatings, such aswater-based coatings
or thermoplagtic tapes. Using the typica annua emissions factor with total lane milesaso will not reflect area-specific
repainting schedules.

LANE MILE VOC EMISSION FACTORS (EPA, 1988)

Traffic Paint Type Typica Expected Typicd Annud
Life (years) VOC Emissons
(Ib/mile-year)?
Solvent-based 0.75 69
Water-based 1.0 13

Calculation of episode day and winter-day emissions

The temperature during the episode days was never above 55 °F. Therefore, no traffic marking activity is assumed.

Calculation of projection emissions

It is assumed that any future winter episode will have Smilar temperatures, therefore, no traffic marking emissions will
be included in the projection inventory.

54.3 ARCHITECTURAL COATING

Calculation of annual emissions
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Thereareseverd methodol ogiesavailablefor ca cul ating emiss onsfrom architectura surfacecoatings. Themethod used
is dependent upon the degree of accuracy required in the estimate, available data, and available resources. Since
architecturd surface coatings can be the largest single area source of VOCsin some metropolitan aress, this category
warrants the time and effort needed to calculate emission estimates for it.

Most VOC released by these coatings are from the evaporation of VOCs (i.e. drying process) contained in the coating,
coating thinners, and thinners used for cleanup. Determining the amount of the VOC in coatings and thinners provides
agood estimate of the VOC emitted by this source category. This estimating can be done by survey or population-
based estimation methods.

There may be cases when emission estimates from this category may be estimated as one of many processes occurring
at apoint sourcefor the purposes of permitting and emission tradeoffs. Theseemissonswill beidentified and subtracted
from the area source estimates.

UDAQ will use the dternative method outlined in Volume I11, Chapter 3 of EIIP for caculating emissons from
architectura surface coating using popul ation-based usage and emisson factors. The procedure is as follows:

C Determine the per capita usage factor by dividing the nationd tota architectura surface coating quantitiesfor
solvent and water based coatings by the U.S. population for the inventory year.

¢ Determine the VOC emission factors for solvent- and water-based coatings. Emission factors based on
weighted averages from a 1990 survey study are listed below. These emission factors are based on the
weighted average VOC emisson a maximum thinning.

The per capita usage factor is calculated by dividing the total usage of solvent based paints by the U.S. population, and
the total usage of water based paint by the U.S. population.

Per Capita Solvent
Based Usage Factor = Gdlons of Solvent Based Paints/Population.
= 146,301,000/248,709,873
= 0.59 gallons per person
For water based paints:
Per Capita Water
Based Usage Factor Gdlons of Water Based Paints/Population.

452,506,000/248,709,873
1.82 gdlons per person

Fhis These figures will be updated for each periodic inventory and the emission factors reca culated.

Architectural surface coating emisson factors include emissions from al architectura surface coating in the domain.
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Emissions from architectural surface coating occurring a point sources within the domain will be subtracted from the
category emission tota to prevent double counting.

Calculation of episode day and winter-day emissons

The useof architecturd surface coatingsisinfluenced by the seasons since spreading and drying characteristicsfor many
paints are dependent on the temperature. Temperatures below 50°F are not suitable for painting, and limit activity.
Some painters work around this problem by hesting the rooms in which they paint. Regardless, overdl activities are
restricted. Episode day and winter season day emissions will be gpportioned by SMOKE using annud emissions and
defaults.

Calculation of projection emissions

544 AUTO BODY REFINISHING

Calculation of annual emissions

Auto body refinishing shops range in size from smal shops having less than five employees to volume or "production”
shops with over ten employees. Data from 1987 show that the typical refinishing shop employs six persons and
performs an average of 13 jobs per week.

Mog auto refinishing jobs are performed as part of a collision repair and involve only asmall portion of avehicle, such
asapand or aspot on apand ("spot” repair). About 17 percent of refinishing jobs involve the entire vehicle. For a
typicd shop, approximately 90 percent of the work consists of spot and pand repairing, and the entire vehicle is
completely refinished only about ten percent of thetime. Shops speciaizing in repainting entire automobiles arereferred
to as "production” shops.

Auto body refinishing shops may be areaor point sources, but the mgjority of shops are considered area sources of
emissons. Point source emissions must be subtracted from total emissions to produce an estimate of auto body
refinishing area source emissions.

UDAQ will use Alternate Method 3 of VVolume 111, Chapter 13 of EIIP to caculated these emissons. This method
multiplies population in the inventory area by aper capita VOC emission factor to estimate emissons:

E, " Pop, x EF
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where: E, = emissons for the area
Pop, = area population
EF = per capita VOC emission factor

The county populations are obtained from the Utah Governor's Office of Planning and Budget. The per capita VOC
emisson factor of 2.3 pounds per year, recommended in EINP, will be used. UDAQ will subtract any point source
emissonsfor this category from the emissions total generated using the above equation.

Calculation of episode day and winter-day emissions

EPA reports that auto body refinishing emissons do not demondtrate differences in activity from season to season.
Episode day and winter season day emissions will be apportioned by SMOKE using annua emissons.

Calculation of projection emissions

Human population treustrta-employment will be used asthe indicator for the growth factor in the projection equation.
Each future year will receive its own growth factor. Each growth factor is the ratio of the domain portion of each
county’ s future year human population divided by the domain portion of each county’ s 1996 human population. —(See

55 GRAPHICARTS

Calculation of annual emissions

Emissons of VOC from graphic artsfacilitiesis estimated by usng Alternative Method 2 outlined in Volume |11 Chapter
7 of the EIIP. An emission factor of 1.3 pounds of VOC per capita per year was is applied. The county populations
are obtained from the Utah Governor's Office of Planning and Budget. To avoid double counting, any identified graphic
art point source emissonswith VOC emissons of less than 100 ton/year will be subtracted out as outlined in the EINP
guidance. The emission factor isindependent of facilitieswith emissonsgrester than 100 tonsyear intheinventory area.

(population) x (1.3 1b/\VOClyr/capita) / (2000 Ib/ton) = VOC ton/yr.

Calculation of episode day and winter-day emissons

There are no dramatic seasond fluctuationsin production in the graphic arts industry; therefore, it can be assumed that
emissons are digtributed uniformly throughout the year. Therefore, episode day and winter season day emissions will
be gpportioned by SMOKE using annua emissions.

Calculation of projection emissions
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56  ASPHALT PAVING (Previousy named Cutback Asphalt Use)

Calculation of annual emissions of cutback

Emissons of VOC from cutback asphdt used in Utah are estimated by first determining total annual cutback asphalt
usage per county, in tons'year. Thisinformation is obtained from the Utah Department of Trangportation. The vaues
are then converted to kg/year (2000 Ib/ton, 0.45 kg/lb). Other providers of asphalt are not taken into consideration.
This oversght will be corrected for the PM,, SIP inventory. The manufacture of cutback asphalt at point sources will
be assumed to be placed in the county in which it is produced.

Medium cure cutback asphdt (MC) is primarily used in Utah, dong with small amounts of high cure cutback asphalt
(HC). The dendities for both asphalt types are obtained from AP-42 Section 4.5. Rapid cure cutback evaporative
losses are estimated at 95% by weight of diluent. Medium cure evaporative losses are estimated at 70% by weight of
diluent, and dow cureat 25 percent by weight of diluent. Thisinformation isused to caculate the volume of diluent used
for each type of asphalt.

Asafirg step, the weight of agphdt gpplied is converted from tons to kg.

W; and Wy, = Tota weight of asphdt and weight of diluent
Vp and V¢ = Volume of diluent and cement

Dp and D = Dengity of diluent and cement

Py = Percent diluent by volume

From AP-42: W5 =VpDp + VDe
ad  Vp=Py(Vp+ V)

Solving these equations for Vp:
Asphdt Type D diluent D cement P (% diluent)
Medium Cure 0.8 kgl 1.1 ky/l 35%
Rapid Cure 0.7 kg/l 1.1 ky/l 45%
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The diluent is the source of VOC emissons. Thetota weight of diluent is determined to be;
Wp =VpDp

Volume |11 Chapter 17 of the ElIP gives the evaporative |osses as 70% of medium cure diluent and 95% of rapid cure
diluent. Therefore, medium cure emissons equd:

Wy oc from MC asphdt =W, (0.70)
Wy oc from RC asphat = W, (0.95)

Asafind step, kg/yr VOC is converted to tons'year VOC.

Calculation of typical winter and episode-day emissions

Cutback asphalt application is prohibited by the Utah Air Conservation Rules R307-341 in Sdt Lake and Davis

Counties except from between October 1 to and April 30. perthe-Utah-Atr-ConservattonRutes R367-341.The
temperattresddring During the episode days, air temperatures were less than 50 °F. Asphdt is not placed when the

ambrent-air temperatures fal below istnder 55 °F; therefore, no asphat emissions are included in the episode or
projection inventories.

5.6a EMULSFIED ASPHALT USE
Emissons of VOC from emulsfied asphdt are determined to be zero or negligible. Thiswasdetermined after discussing
the matter with Cameron Petersen, the Lab Specidist at the head office of the Utah Department of Transportation. In

summary, the emulgfying agent seap used by UDOT does not contain volatile organic compounds. The sameistrue
of independent contractors usng emulsified asphat within the emissons area.

57 COMMERCIAL & CONSUMER PESTICIDE APPLICATION

Calculation of annual emissions

Pedticides are substances used to control nuisance weeds (herbicides), insects (insecticides), fungi (fungicides), and
rodents (rodenticides). Pegticides can be broken down into three chemical categories: synthetics, nonsynthetics
(petroleum products), and inorganics. Formulations of pesticides are made through the combination of the pest-killing
meaterid referred to as the active ingredient, and various solvents (which act as carriers for the pest-killing materia)
referred to asthe inert ingredient. Both types of ingredients contain VVOC that can potentidly be emitted to theair either
during gpplication or as aresult of evaporation.

The pesticide applications occur only during the areal sgrowing season. Thedomain has agrowing season of 184-days.
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Calculation of typical winter and episode-day emissions:

The 184-day growing season does not occur during thewinter season. Therefore, it isassumed that no emissonsoccur
during episode days. Therefore, no emissons from pesticides will be included in the projection inventory.

58 COMMERCIAL/CONSUMER SOLVENT USE

Calculation of annual emissions

The VOC emissonsfrom commerciad and consumer solvents are determined by using the per-capitamethod described
in Volume Il Chapter 5 of the EIIP. County population statistics are obtained from the Utah Governor's Office of
Planning and Budget. Previoudy the annua emission factor of 6.3 Ibs of VOC emitted per capita was applied.
However, some of the product categories and emission factors have been updated by the current EPA guidance. The
new proposed annua emission factor of 6.06 pounds of VOC per capitawill be used to caculate emissons from this
category. The 6.06 Ib per capitacovers:

Persona Care Products 2.32 |b/capitalyear
Household Products 0.79 | b/capitalyear
Automotive Aftermarket Products 1.36 Ib/capitalyear
Adhesives and Sedants 0.57 Ib/capitalyear
Coatings and Related Products 0.95 |b/capitalyear

Miscellaneous Products 0.07 Ib/capita year

Total 6.06 |b/capitalyear

UDAQ hasacategory for pesticideswhich are FIFRA-Regulated Products. This has been removed from this category
to avoid double counting between two area source categories. Commercia/consumer solvent use and pesticide
goplication.
The following equation is used to determine annua VOC emissions.

(population) x (6.06 Ib VOC/capitalyr) / (2000 Ib/ton) = VOC tong/yr.

Calculation of episode day and typical winter-day emissions:

Episode day and winter season day emissions will be apportioned by SMOKE using annua emissons.

Calculation of projection emissions
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Populatl on will be used astheindicator for the grovvth factor in the projection equation. {SeeProfectingAreaSouree

59 WASTE MANAGEMENT PRACTICES

59.1 TREATMENT, STORAGE, AND DISPOSAL FACILITIES(TSDFs)

The emission inventory should include estimated VOC emissionsfrom any existing TSDFsinthedomain. InaFebruary
24, 1993, letter from Tim Russ, EPA Region VIII, to UDAQ, EPA provided assstance in identifying and estimating
VOC emissonsfrom TSDFs. Following EPA guidelines, UDAQ identified ancHnventerted TSDFs, al of which were
Inventoried and reported as point source emitters, none as area source emitters. Attefthesesodreesareinetudedthe

point-setreetrventory-

Calculation for winter and episode-emission day

There are no area source emissions for this process.

59.2 ESTIMATEOFVOCEMISSIONSFROM INDUSTRIAL WASTEWATERTREATMENT (IWTYs)

All VOC emissons from existing on-site wastewater trestment facilitieswithin astationary point source areincluded as
part of the sationary point source VOC emissions.

Calculation for episode-emission day

The emissions are reported under the point source emissions.

5.9.3 PUBLICLY OWNED TREATMENT WORKS (POTW5)

Calculation of annual emissions

Assuggested in "Qudity Review Guiddinesfor 1990 Base Y ear Emission Inventory™ EPA 450/4-91-022, September
1991, page 4-7, the SIMS modd was used in accordance with the guidance in the "Background Document for the
Surface Impoundment Modeling System (SIMS) Version 2.0, EPA -450/4-90-019b to estimate VOC emissionsfrom
POTWs.

There are atotal of Sx POTWs in Sdt Lake and Davis Counties, serving the needs of the mgority of people and

indudtrieswithinthe domain. FHuid type, flow rate, and any other relevant specifications are obtained from the managers
of these sx POTWS, then VOC levels are caculated for each POTW with the SIMS model from those specifications.
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Sinceemissonsfromany snglePOTW arerdatively low, afactor isca culated by dividing the collective VOC emissons
of these six POTW:s by their collective daily flow rates, creating a ratio that is applied to the other POTWs in the
remaining parts of the domain.

Calculation of typical winter-day emissons.

Although POTW equipment operates seven days aweek, the industria waste yields most of the VOC emissions. For
this reason, emissions are distributed over 6 days per week year-round.

(VOC tonglyear) / (312 dayslyear) = VOC tons/day

Calculation for episode-emission day

The emissions are consdered the same as an average winter day except for the Sunday episode day. Emissons are
considered to be zero on Sunday because of the operation schedule of thistype of process. Although, POTW receive
household waste on Sunday, industrid wasteisnegligible. Sinceindustria wasteisthe mgor cause of VOC emissions,
the six-day emisson schedule is assumed.

Calculation of projection emissions

The growth factor in the projection equation s i e
EmtsstonsBatay will use population as the indicator. Thisis contrary to the grovvth |nd|cator specnfled in the EIIP
Volume 10 Table 3.1-1 (see Table 2). Projected dte specific information is not available at thistime.

5.9.4 MUNICIPAL LANDFILLS

Calculation of annual emissions:

An egtimate of the amount of waste in place in 1996 for dl the landfillsin Utah was gathered for the Code of Federd

Regulations (CFR) Part 40 Subpart 61 Section WWW regulation, and the landfill parameters were passed through
EPA’s LANDFILL software model to determine the episode day inventory of VOC emissions. One post-processing
revison was made due to EPA’s 1997 revision of the modd’ s k-factor from avaue of 0.04 to 0.02, having previous
1996 emisson esimatesat dl landfills. Themode does not attempt to estimate PM 10 emissions, therefore PM 10 (from
daily soil-cgpping activities) was estimated at the domain’s largest landfill, the Sdlt Lake Valey Solid Waste Landfill

(SLVSW), and those results were projected onto the domain’s remaining landfills.  Since soil-capping activity is a
function of “daily waste volume’, (not “ accumulated waste volume”), an annual PM 10 factor of 0.67 |bs per-capitawas
developed from the SLV SW landfill processing.

Effective in 1997, large landfills became Title VV sources, therefore those landfillswill be inventoried as point sourcesin
the future years. By definition, the Title V rule effects six landfills Satewide, leaving the remainder as area source
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landfills, inventoried using dternative method 1 of Volume [11 Chapter 15 of EIIP. For this 1996 episodic inventory,
al landfills are inventoried as area sources using the LANDFILL model. The LANDFILL mode asksfor three basic
vaues: the landfill’ s opening date, annua quantity of waste recaived, and projected closing date.

Thelandfillsin the inventory area will be identified by reviewing the inventory done for 40 CFR Subpart 61 Section
WWW. UDAQ will decidewnhich of thesmdler landfillsin the domain emitted emissions Sgnificant enough to warrant
the effort needed to produce emission estimates from them. Waste-in-place estimates will be made using either the
LANDFLL modd for estimating refuse-in-place or determine Weight and converting this to Volume using AP-42
equations.

This dternative method will dlow UDAQ the opportunity to prepare fairly reliable estimates for the largest landfillsin
the inventory area and more uncertain and more conservative estimates for the smdler landfills.

Calculation of typical winter and episode -day emissions:

Landfill emissons are assumed to be auniform activity; therefore, episode day and winter season day emissionswill be
gpportioned by SMOKE using annua emissions.

Calculation of projection emissions

Population will be the indicator of the projected increase in waste. The increase in emissions from this waste shdl be
caculated using thelandfill modd. The emissionsfrominventoried landfillswill be projected asapoint source. All other
landfill emissonswill be included in the area inventory projections.

5.10 LEAKING UNDERGROUND STORAGE TANKS (LUST)

Utah Divison of Emergency Response and Remediation track the leakage and replacement of above and below ground
fud storage tanks statewide by county. That office routinely reports remediation startsto us, marking the beginning
of amulti-month cleanup process.

The process that was done for the 1996 ozone periodic inventory will be repeated for the PM,, SIP inventory.

Anegimate of the 1996 VOC emissonsfrom the LUST steslocated inthe domain will be determined using the method
st forth in the memorandum dated May 5, 1992 from Glen Rives and Lauren Elmore of Radian.

A report of theremediation activitiesin the domain will be supplied by the Utah Division of Environmental Response and

Remediaion (DERR). The Divison of Air Quality will look at the date by which DERR approved a contractors
corrective action plan, (CAP) for a particular ste and usethisas an indicator of the projectsinitiated during the episode
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days. Thisassumptionismadedueto thedifficulty in pinpointing the actua start or completion date of each remediation.

According to R307-413-8, Utah Air Conservation (UACR), De Minimis Emissonsfrom Air Strippersand Soil Venting
Projects, no person can conduct a soil decontamination project without a permit unless the emissonsfrom that project
are equd to or less than 1.5 tons per year of totd hydrocarbons. Mr. Tim Blanchard of our staff reviews the soil
remediation projects sent to us by DERR. He informed the inventory staff that the mgority of those remediations
reviewed were below 1 ton of emissions per project. Based on that information, UDAQ assumes that each Ste emits
1.5 tons of VOCs per project per year. This conservative estimate should aCacheount for the diminutive number of
projects for which emissons may have exceeded the 1.5 ton per year alowed.

In an attempt to make the emissions ca culations more accurate, the following additiona information will be obtained
from DERR to expand the calculation:

1) ACacheording to data supplied to EPA by severd states covering the types of on-dte technologies
typicaly used at LUST dites, it is estimated that 80% of the emissons resulting from these on-site
technologies are emitted into the ar. Thisis expressed as .8 in the calcultion.

2) The database used by DERR has been expanded since the base year inventory was prepared, and is
now used by dl of the project managersin the LUST section. Therefore, the databasewill be used to
determine the total number of remediationsinitiated per year.

3) The average number of days a project will last will be determined using the worst case scenario of 1.5
tons per project per year (above this limit and the source needs a permit to remediate), and the 28
Ibs/day default factor found in the May 15, 1992 memo. Note: the 1.5 emission limit can be found in
R307-413-8 and 9, De Minimis Emissions from Air Strippers and Soil Venting Projects.  This
caculation will be made to document that both the 1.5 limit found in the UACR and the 28 [b limit from
the May memo are high estimates for this category.

4) To determine emissions for an episode day the total emissions for the season will be divided by 120,
the number of days encompassed by the 1996 winter season.

Thefollowing cdculation is performed to verify that the 28 Ibs/day default factor from the May 15, 1992 memoisahigh
edimate of emissionsfor these projects. Thetracking sheet indicatesthat many of these projectslast over athree-month
period. Each project lasts at least:

(1.5 tong/project) x (2,000 Ibs'ton) / (28 Ibs/day) = 107 days/project.

Calculation for episode-emission day

The emissions will be estimated depending on any lesks occurring on the episode days per DERR files.
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Calculation of projection emissions

The emissonsfrom thiscategory will beminimal dueto the under ground storagetank rule (40 CFR 280) which required
the replacement of numerous underground storage tanks by December 22, 1998. Dueto good complianceto thisrule,
no emissions are expected from this category. Although a few replacements occurred during 1996, emissons were
smdl, and further declining toward December 1998.

511 STATIONARY EXTERNAL COMBUSTION
5.11.1 ORCHARD HEATERS

The Utah Fruit Grower s Association hasreported steady-to-sharp declinein the use of orchard heatersfromtheearly
1980s to the present. Prior to this decline, orchard heaters were only used margindly during their peak, usualy during
the early spring. Further, suburban sprawl has clamed most of the orchards and plantation farms throughout the
Wasatch Front counties. Yet further, Cdifornia (and other out-of-state) growers supply an increasing-large part of
Utah' sneeds and newer technol ogy replaces*smudge pots’ and old-style oil-burning orchard heaterswith fansor wind
machines. For these reasons, statewide annud useis estimated at zero.

Calculation for episode day and winter day emissions

The emissions are considered to be zero.

5.11.2 WOODBURNING/FIREPLACES

5.11.2a SPATIAL ALLOCATION

Calculation of annual emissions

Emisson Factors

Emissonfactorsfor CO, VOC, NOx, SOx, and PM 10 emissionsfor fireplaces are obtained from AP-42, Table 1.9-1.
Units are pounds of pollutant per ton of wood burned.

The emission factors (EFs) for wood stoves are divided among severd stovetypes. AP-42, Table 1.10-1 gives EFs

for six types of wood stove.  Of these six, UDAQ staff estimated that three types adequately cover wood stove use
in Utah. These three types are Conventional, Non-Catalytic, and Cataytic stoves.

Rdative Impact of Each Woodburning System
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The PARIA survey is utilized to apportion wood stoves among the three stove types. PARIA surveyed 1005
households in Davis, Sdt Lake, and Utah counties in February 1993 about their home-hesting equipment and
tendencies.

From the PARIA questionnaire, responses to the question "How old is your woodburning / coa stove?' were used as
asurrogate question to estimate ownership of conventiond, catalytic, and non-catalytic soves. PARFA-sdmmarizedthe
resdttsof- sove-agetrrthe-gppendix-of- thissection UDAQ made the assumption thet dl stoves "older than 10 years'
are conventiona stoves. Catalytic and non-catdytic stoves clam an increasing market share for more current age
groupings. The responses are summarized below. These estimates resulted in a split of each heating system type are
asfollows

Stove Age Conventiond Non-Catalytic Cadytic All Types
Lessthan 1 year old 1% 1% 1% 3%
1to 3years 5% 5% 2% 12%
4to 6 years 18% 8% 2% 28%
710 10 years 20% 7% 2% 29%
older than 10 years 28% 0% 0% 28%
Tota 2% 21% 7% 100%

The "Canon City Element of Colorado SIP for PM,, Matter”, July 1988, was used to estimate a split of 20:80 for
fireplacesand wood stoves.  The percentages are based on wood consumed, not heating system ownership. Intuitively,
fireplaces comprise more than 20% of the number of systems. However, scove owners tend to burn larger quantities
of wood. The stove percentages above are multiplied by 0.80 to determine the tota percentage of wood consumed
by fireplaces and each stove type. The emission factors for each type of burning system are then weighted by the
percentage of wood burned, to arrive at an emission factor for the hybrid burning system (al types).

Percentage VOC CcO NOXx SOx PM10
Burner Of Wood Emissions Emissions |Emissions [Emissions |Emissions
Type Consumed (Ibs / ton) (Ibs / ton) (Ibs / ton)  |(Ibs / ton) (Ibs / ton)
Fireplaces 20.00% 229.00 252.60 2.60 0.40 34.60
Conventional 57.00% 43.80 230.80 2.80 0.40 30.60
Stoves
Non-catalytic 17.00% 21.00 140.80 2.40 0.40 19.60
Stoves
Catalytic Stoves 6.00% 15.60 104.40 2.00 0.40 20.40
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Type % Wood-Consurmed | €O-emissens(ibiten)
Fireptaees 20% 2526
Convertiona-Sioves 57% 230:8
Ner-Catalytic Stoves 17% 1408
Catelytic Stoves 6% 1044
Weighted-Factors- 100% 21208
Hybrie-System

The wood consumption per capitaof 0.1375 tons per person per year isdocumented in the Utah PM,, SIP. Population
edimates are obtained from the Utah Office of Planning and Budget. Unit conversion is gpplied when needed. The
basic equation is.

(Human population) x (annual wood consumed / person) X (Ibs pollutant emitted / ton of wood)
= uncontrolled annual tons of pollutant.

2.3-3 EIIP Volume IV
5.11.2b TEMPORAL RESOLUTION SEASONAL APPORTIONING
Residentia wood combustion is strongly dependant on the season temperature. The method which will be used will be
the dternative method in EllPVolumelll Chapter 2. Thismethod alocates the emissions using heating-degree days or,
at UDAQ discretion, aseasond activity factor of 0.43 for the three-month winter burning season.
The method for dlocating resdentia wood burning using heeting-degree daysis as follows:
C Obtain the number of heating degree days for the inventory season and for the entire year.
- A hesating degree day isameasure of the amount of heeting necessary for aparticular day. One

heating degreeday isregistered for each degreebel ow 65 °F that the day's average temperature
IS
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- Thisinformation can be obtained from state climatologica offices, airport meteorology stations,
or National Oceanographic and Atmospheric Adminigtration (NOAA) climate data.

Number of Hegting

Seasond Fuel Annua Fue Degree Daysin Season
Consumption = Consumption * Total Hegting
(Space Hesting) For Space Hesting Degree Days Annualy

For example, if the heating degree days for an entire year in an inventory area are 2430, and
the heating degree days for the inventory period (119 days) are 1800, then the gpportioning
fector for the inventory areais.

0.74

1800 inventory period heating degree days
2430 annud heeting degree days

Calculation for episode-emission day

Daily Resolution

Residential wood combustion is assumed to occur saven days aweek during the heating
Season.

The Utah Adminigtrative Code, R307-302 restricted the use of residential woodburning devices during the winter when
the local meteorology indicated high, or potentialy high, concentrations of airborne particulaie. A "green light" means
that no woodburning restrictions are in effect, a"ydlow light" meansthat voluntary redtrictions are in effect, and a"red
light" means that mandatory redrictions are in effect. The public isinformed of the burn/no-burn condition during daily
wesgther reports conducted by locd television and radio stations and on the front page of the daily newspapers. During
the winter of 1992/93, violationswere curtailed after friendly warning from UDAQ staff. During thewinter of 1993/94,
warnings were more firm and citations were given to flagrant violators.

The PM,, SIP established a 60% Rule Effectiveness (RE) factor for these PMo-triggered "red" days in Davis, St
Lake, and Utah Counties. Therefore, emissions released during a “red” episode day will be caculated as 40% (ie.,
100% - 60% = 40%) of emissonsreleased on atypical “green” winter day as estimated by SMOKE. In addition, the
State recognized that emtssensthat woodburning emissonswill be decreased on "yellow" days due to some voluntary
emissonreductions. “Ydlow” episode dayswill be calculated as 80% (ie., 100% - 20% = 80%) of emissionsreleased
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on atypica “green” winter day.

Calculation of projection emissons

- ' mtSS . The meteorol oglcd condltl onswitt-be are assumed to bethe
same as the February 1996 episode. This includes snow cover, cold temperatures, and fog. Episode day emission
concentrations triggered UAC- R307-302 woodburning requirementsin February 1996. The same conditions in the
future will dso trigger thisrule. Therefore, the projectionswill project base year emissions which have been caculated
taking credit for thisrule.

The base-year episodic inventory is tied to actual “Red”, “Ydlow”, and “Green” desgnations for that episode.
Designations for the episodic period, and surrounding days, are:

Calendar Day in| Day Of Week Davis Salt Lake Utah Weber
L _Febvary | 1 1 ) 1 |
5 Monday
6 Tuesday
7 Wednesday
8 Thursday R
9 Friday R R R
10 Saturday R R R Y
11 Sunday
12 Monday R
13 Tuesday R
14 Wednesday R R R
15 Thursday R R R Y
16 Friday R R R
17 Saturday R R R Y
18 Sunday

Note: R=Red (no-burn), Y=Y ellow (please don’t burn).
Unspecified cells are Green (burning ok). Unlisted counties and also Green.

The number of woodburning stoves and fireplaces is assumed constant throughout the domain, the number of new
ingtallations being offset by retired systems.

5.11.3 BAKERIES
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Calculation of Annual Emissions

This category coversvolatile organic compounds (VOC) emissionsfrom yeast leavening of baked goods e commercia
and retail bakeries, not the exhaust emissons from hesting the ovens. £arge The two largest bakeries are inventoried
as point sources while the remaining smaler bekeries are mventorled as acollectlve area source. The Iarge bakeries
are emitters of 10 tons or more of VOC emissions per year. Emissor i
thetbdecHn-thiscategory: Y east-leavened bakery products include bread, bread type rolls, pretzels and SNeet yeast
goods such asdoughnuts. Ethanol isthe primary VOC emitted from the yeast leavening of baked goods. Baked goods
that are chemicaly leavened with baking powder instead of yeast do not produce VOC and are not included in this
source category.

There are two basic types of yeast dough mixing processes used in bakeries: sponge-dough and straight-dough.  For
the purpose of esimating emissions, the length of the fermentation time is the critica difference between these two
processes. Itisduring thefermentation processthat the VVOC are produced. The sponge dough process, whichismost
commonly used by commercial bakeries, produces the largest amount of VOC emissions because the required
fermentation time can be five hours or more. The straight dough processis primarily used by retail bakeriesand hasa
much lower VOC emissions than the sponge dough process.

Volume I11 of the EIlP Area Source Category Method Abstract-Bakeries includes an dternative method of estimating
bakery emissions using per capita consumption factor. Thisisthe method that will be used for the PM,, SIP inventory.
The human population estimates are obtained from the Utah Governor's Office of Planning and Budget. The emission
factor of 0.155 tons VOC per 1000 people was obtained from a memorandum from the Inventory Guidance and
Evauation Section dated April 24, 1992.

(population) x (0.155 tons VOC/yr / 1,000 people) = VOC tons/yr
To prevent double-counting, bakery emissionsproduced by point-source bakerieswill be subtracted fromthetotal area
based emisson estimate since those bakeries supply a portion of the needs of dl people living ingde the domain. In
other words, emissons from large bakeries are reported as point sources while emissons from medium and small

bakeries are reported as area sources; each reported only once.

Calculation of episode and winter day emissons

Episode and winter season day emissons will be caculated by SMOKE using annua emissions.

Calculation of projection emissions

Popul atl onwill be used astheindicator for the growth factor in the projection equation {see-ProjectingAreaSouree

42



5.11.4 RESIDENTIAL AND COMMERCIAL /INSTITUTIONAL COAL COMBUSTION

Calculation of Annual Emissions

This source category coversar emissons from coa combustion in the residentia and
commercid sectorsfor gpace heating or water heating. Thiscategory includessmall boilers, furnaces, hesters, and other
heating units that are not inventoried as point sources. Residentid and commercid coa combustion sectors comprise
housing units, wholesale and retail businesses; hedlth indtitutions; socid and educationa ingtitutions, and Federd, Sate,
and locd government inditutions (e.g., military ingtalations, prisons, office buildings).

UDAQ will be using EPA’s recommended method as described in Volume 1, “Area Source Category Method
Abstract- Coad Combustion” dated 4-6-1999 in the EIIP. This method is described below.

The preferred source for coal consumption information is the state energy office which is used by UDAQ. Emisson
factors are avalable from AP-42, Chepter 1. Externd Combustion Sources, Section 1.1 for bituminous and
subbituminous cods. For residentia and commercid sources, the emisson factor for hand-fed units will be used.

Edtimated area source activity or emissions are adjusted by isolating the quantity of coal consumed by resdentid and
amal commercid users. This gpportionment isdone directly by the Utah Department Of Energy and isreported in their
annua publication entitled, “ Utah Energy Statistical Abstract” In order to account for the predominant usage of natural
gas throughout most Utah counties, the coa demand is heavily weighted toward areas without natura gas availability.
A 1-to-50ratio isapplied to account for thisavailability issue. (This1-to-50 ratio has been used in dl inventories since
1993.)

Calculation for typical winter and episode-emission day

UDAQ will gpply the same method used to caculate winter and episode emissions from woodburning including the
application of a seasonal adjustment factor of 0.43 for the three-month hesting season, 92 season days, and rule
effectiveness reductions of 60% for “red light” days and 20% on “yelow light” days.

UDAQ reserves the option to refine the seasond adjustment factor by gpplying “heating degree day” unitsinstead. A
“heating degree day” isaunit of measure used to indicate how cold it has been over a 24-hour period. Dally heating
degree days are caculated as the difference between the base value of 65°F and the mean temperature for the day
(meanof the high and low temperaturesfor theday). Annua hegting degree days are the sum of the daily heating degree
days. Heating degree datais available from the National Oceanographic and Atmospheric Adminigration (NOAA).

Thiscoa combustionisassumed to occur seven daysaweek during the heating season. The Utah Administrative Code,
R307-302 redtricted the use of residential coaburning devices during the winter when the local meteorology indicated
high, or potentialy high, concentrations of airborne particulate. A "green light" means that no coaburning restrictions
are in effect, a"ydlow light", means that voluntary redtrictions are in effect, and a "red light" means that mandatory
redrictions are in effect. The public isinformed of the burn/no-burn condition during daily westher reports conducted
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by loca tdevison and radio stations and in enthefront-page-of-the daily newspapers.

The PM,, SIP established a 60% Rule Effectiveness (RE) factor for these PMo-triggered "red” days in Davis, Sdt
Lake, and Utah Counties. Therefore, emissons released during a “red” episode day will be caculated as 40% (ie.,
100% - 60% = 40%) of emissions released on atypica “green” winter day as estimated by SMOKE. In addition, the
State recognized that coaburning emissons will be decreased on "yelow" days due to some voluntary emisson
reductions. “Ydlow” episode days will be caculated as 80% (ie., 100% - 20% = 80%) of emissions released on a
typical “green” winter day.

Calculation of projection emissions

same as the February 1996 episode. Thisincludes snow cover, cold temperatures, and fog. Episode day emission
concentrations triggered UAC- R307-302 woodburning requirementsin February 1996. The same conditions in the
futurewill dso trigger thisrule. Therefore, the projectionswill project base year emissions which have been calculated
taking credit for thisrule. The base-year episodic inventory istied to actual “Red”, “Yelow”, and “ Green” designations
for that episode. Designations for the episodic period, and surrounding days, are listed in section 5.11.2, above.

5.115 NATURAL GAS

Calcaulation of Annual Emissons

Statewide natura gas consumption datais supplied by Questar Corporation dlowing UDAQ to utilize EPA’ sPreferred
Method discussed in Volume 111 Residential and Commercial/Institution Natural Gas and Liquefied Petroleum
Gas (LPG) Combustion sectionof the EIIP. Thedataconsisted of county-wide, annuad consumption in millionsof Btu
for generd service gas customers (GSDTH) and major gas customers (NONGSDTH). It isassumed that al industrial
natural gas consumption is included in the point source inventory. The industrial consumption, from the point source
inventory, is subtracted from the NONGSDTH numbers, and the remainder is assumed to be consumed by
commercid/ingtitutional sources.

Thefirgt step is to convert the fud consumption fromMMBtuto MMCEF. In aletter dated February 2, 2000, Questar
Corporation Stated that their gas averages 1,055 Btu per cubic foot.

(MMBtu) / (1,055 Btw/CF) = MMCF
Emission factorsfor NO,,, CO, PM, and SO, are drawn from Tables 1.4-1 and through 1.4-3 of the AP-42 aretised
to cdculate natural gas combustion emissions for dermestie residential and commercid boilers. VVOC factorsaredrawn
from the 1996 Periodic Ozone Inventory, section 5.11.5.

(emission factor, IbssMMCF) x (fuel consumption) x (1 ton/2000 Ib) = emissionsin ton/year.
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Calculation of Typical Winter-Day and Episode-Emission Day

Episode and winter season day emissons will be caculated by SMOKE using annua emissions.

Calculation of projection emissions

5.11.6 FUEL OIL COMBUSTION (Previoudy named Oil Combustion)

Calculation of Annual Emissions

The Utah Energy Statistica Abstract documents the amount of fuel oil consumed by resdentia sources, commercid
sources, and indugtrid sources in the state of Utah. It is assumed that the consumption of oil along the Wasatch Front
as compared to consumption of fuel oil in the rest of the sateis 1to 10. Firgt, aconsumption factor iscaculated using
the 1 to 10 ratio described above. Population estimates are obtained from the Utah Office of Planning and Budget. The
amount of fud oil consumed is then determined by multiplying the consumption factor by the populetion of the given
county or city. Thefud oil consumed by industria sourcesand accounted for in the point sourceinventory issubtracted
from the indudtrid fud oil consumption for industria area sources.

For example:
OCW = Qil consumed/person in the 4 Wasatch Front Counties
OCNW = QOil consumed/person in the rest of the state
OC =totd oil consumed/year in Utah

WP = Wasatch Front population
NWP = Population in the rest of the sate

(OCW x WP) + (OCNW x NWP) = OC
and
(20) x (OCW) = OCNW
Therefore

OCW = OC/ (WP+(10 x NWP))
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Thefud oil consumed in each non-attainment areaiis caculated as follows:
Qil consumed in County; -Bavts-€etrty = OCW X (population of County,—Bavis-Cetrty).
Using these numbers and the emission factorsin AP-42, in table 1.3-2, the emissions are ca culated.
(EF, Ibs/ton) x (OC tonglyr) x (1 ton/2,000 Ib) = emissionsin ton/year.
EF = Emission Factor

OC = Fuel Consumption

Calculation of typical winter and episode-day emissions

Sincenatura gasconsumption records (availablethrough Questar Gas Company) are more detailed than fud oil records,
consumption of both are generdly linear, and both are loosdly linked to seasond ambient air temperatures, UDAQ
assumes that seasond fuel oil usetrackswith seasond natura gasuse. Further, thereare 119 daysin the winter season.

(Me€ pollutant, tonglyr) x (YoNG use in winter) / (119 days/winter season) = VOE pollutant, tong/day.

Calculation of projection emissions

Populatl onwill be used asthe indicator for the grovvth factor in the projection equation {see-Projecting-Area-Sodree

5.11.7 BREWERIES, WINERIES, DISTILLERIES

Teephone survey with the Sate’ stwo largest breweriesled to very low emissonsestimate. Thefacilitiesare consdered
to be micro breweries. The emissons are negligible based on the amount of beer produced in these facilities. This
category isnot included in EIP.

5.11.8 CATASTROPHIC/ACCIDENTAL RELEASES

There were no catastrophic/accidentd releasesinthe PM,, domain during 1996. Therefore, emissionsduring the PM
Season are estimated at zero.

5.11.9 SYNTHETIC ORGANIC CHEMICAL STORAGE TANKS (SOCST)
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No data has been found that this type of materid is stored in Utah. Therefore, theemissonsare zero for this category.

5.12 SOLID WASTE INCINERATION AND OPEN BURNING
5121 INCINERATION
Volume Il1, Area Sources Preferred and Alternative Methods of ElNP does not include incineration. New Source

Performance Standards have been devel oped for incineration sources, and therefore, they areincluded as point sources.
UDAQ will not include this category in the 1996 PM,, episode inventory under ar area source listings.

5.12.2 FOREST FIRES

Calculation of annual emissions

Forest fire datais collected by the Utah Division of State Lands and Forestry. They compile datafor total acresburned
on public and private lands (by county) excepting private house and field fires ingde metro area. Emission factors for
forest and range fires for the Intermountain Region, Region 4, are obtained from AP-42. These factors are based on
an average fud loading of 40 Mg/hectarein thisregion.
Fird, the emisson factors are converted to English units.

(EF, kg/hectare) x (1.1023 x 10° tong/kg) / (2.471 acres/hectare) = EF tong/acre.
Then the emission factors are multiplied by the number of acres burned to obtain the annua emissonsfor each county.

(EF, tong/acre) x (acres burned/yr) = emissions tong/yr.

Calculation of typical winter and episode-day emissons

Forest firesoccur primarily during the summer months. Thefire seasontypicaly lasts 184 days/year accordingto USFS,
Intermountain Regiond office saff. (Samelength accepted in past years.) After reviewing information supplied by Utah
Divisonof State Lands and Forestry, the accepted clearing house for forest and range burning, it was determined that
there were no forest fires in the domain during 1996 winter season; and therefore, no fires occurred during the episode

period.

Calculation of projection emissions

Since the projections will be based on awinter day which is not included in the fire season and since typicdly thereis
snow cover, emissions from this category will be assumed to be zero.
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5.12.3 FIREFIGHTING TRAINING

Telephone surveysin 1991, and repested in year 2000, confirm thet fire training activities occur primarily in Smulators
with theatrica smoke. Actud fire training events are random and rare. UDAQ assumes that emissions are negligible.

5.12.4 STRUCTURE FIRES

Calculation of annual emissions

Structurd fires are estimated by Alternative Method 2 outlined in Volume 111, Chapter 18 of EIIP. This method
cal cul atesthe emiss onsby multiplying human popul ation (by county) by nationd -default emisson factors. Intheabsence
of locd trends, national average conditionswill be projected onto our domain: Six firesper 1000 resdentsand 1.15tons
of materia burned per average fire. Emission factors for VOC, NO,, and PM are included in this EPA guidance
document. Thesefactorsare multiplied by the population of each city or county to obtain the annual emissonsof VOC,
NO, and PM,,. Population numbers are obtained from the Utah Governor's Office of Planning and Budget.

(population)(6 fires/2000 people)(1.15 tons material/fire) (EF, Ibs/ton material) = emissions tonsiyr.

Calculation of episode and winter emissions

Episode and winter season day emissionswill be caculated by SMOKE using annua emissons.

Calculation of projection emissions

Populatlon will be used as the indicator for the growth factor in the projection equation-{see-Projecting-Area-Sotree

5.12.5 PRESCRIBED BURNING/SLASH BURNING/AGRICULTURAL BURNING

Calculation of annual emissions

Annua emissions for both dash and prescribed burning are included as part of the * Forest Fire” emissons reported in
sectl on5 12.2, above. For thlsreeeon any additiond emlssonsfrom dashand prescrl bed burning areesn mated aszero
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Annud emissionsfor agricultura burning are cal culated by combining some hard datawith some basic assumptions. wery
tifficditto-estimate: Richard Harvey, Director of Davis County Environmental Heglth & Laboratory Divison, estimated
that 1/3 of the post-harvest chaff and plant stems from-ptanted-eerestarthisarea are burned and 2/3 are plowed under.
The number of harvested acres, per county, is obtained from the Utah Department of Agriculture. A fuel loading factor
of 2 tons per acre is obtained from AP-42, Section 2.5 Open Burning, Table 2.5-5.

(harvested acres) x (1/3) x (2 tong/acre) = tons of material burned.

Emissonfactorsfrom AP-42, Table 2.5-5 for PM,CO and VOC will beused. Theseemissonfactorswill bemultiplied
by the tons of material burned to obtain annua emissons.

(tons of materid burned) x (EF Ibs/ton) x (1 ton/2000 Ibs) = emissions tong/yr.

A population comparison was donein the 1990 base year inventory to seeif the calculated emissions seemed feasible.

Calculation of typical winter day. episode-emission day, and projection emissions

Due to cold and snow-covered conditions, it is reasonable to assume that agricultural burning will not occur during
episode days, therefore no emissons will be calculated or projected for this category.

5.12.6 OPEN BURNING

According to State of Utah, Utah Air Conservation Rules, R307-202-5(3)(e)(1), open burning is not allowed without
apermit. Permitsare only issued during a30-day period between March 30 and May 30, thereby prohibiting emissons
during the winter months. Therefore, open burning emissons are not included in the PM; SIP inventory.

Previoudy detonation wasincluded in this category. EIIP does not include it as an area source. Companies that do
detonation are included in the point source inventory.

5.12.7 AIRCRAFT/ROCKET ENGINE FIRING AND TESTING

Calculation of annual emissions

1. Rocket testing
No rocket testing occurs within the domain that has not otherwise been accounted for under the point sourceinventory.

2. Aircraft testing, tuning, and repair
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A UDAQ 1991 telephone survey of eight airplane maintenance agencies indicated that maintenance procedures emit
approximately 0.7% to 1% of the emissons of landing/take off (LTO) events. For this reason, UDAQ added 1% to
LTO emissonsto account for airplane fleet maintenance,

Calculation of typical winter and episode-day emissions

Dally emissonsfor airport L TOsare ca culated in the non-road portion of thisinventory. Thesame 1% factor isapplied
to the daily emissons from LTOs to determine the daily emissons from aircraft maintenance.

(LTO emissonsin tons/day) x (1%) = arcraft maintenance emissons tons/day.

Calculation of projection emissions

The growth factor in the projection eguett
EmissonsData) will use population asthe |nd|cator

512.8 CHARCOAL GRILLING
In 1993, this category was believed to be negligible, prompting EPA Region V111 to issue their 8/19/1993 letter saying

that “...charcod grilling emissons do not have to be addressed by the State at thistime” Therefore, they were not
calculated in 1996.

5.12.9 VEHICLE FIRES

Calculation of annual emissions

This category coversar emissonsfrom accidenta vehiclefires. Vehiclesincluded are any commercid or private mode
of transportation that is authorized for use on public roads.

The number of vehicdle fireswill be requested from state and locd fire marshds and the public safety departments. I
the information is not available for 1996, the nationd estimate of vehicle firesfromFirein the United States (FEMA,
1997) (avallablefromthe Federd Emergency Management Agency http: //mww.usfa.fema.gov/nfp/data/fius9th.htm)
will be used. The nationd total of transportation fires reported in the FEMA report must be corrected by subtracting
the number of non-roadway fires reported such as rail, water, and air transportation fires. In 1994 the respective
percentages of fires reported for these non-roadway transportation modes were 0.2, 0.5, and 0.1 (i.e., 99.2% of the
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fireswere highway vehiclefires). Nationa highway vehiclefiresin 1994 are estimated to be 402,000 fires. The nationa
esimate will be gpportioned to the locd level using sate vehicle milestraveled (VMT).

Emisson factors are taken from AP42, Section 2.5, Open Burning. These factors cover automobile components
induding upholstery, blts, hoses, andtires. Theamount of vehiclemateria burned (thefue loading) inavehiclefire must
be estimated to usethesefactors. A conservative assumption isthat an average vehicle has 500 pounds of components
that can burn in afire, based on a 3,700 pound average vehicle weight (CARB, 1995).

The emission factors (EPA 1996) are asfollows:

Pollutant L bs/ton burned
PM 100

CO 125
Methane 10
Nonmethane TOC 32

NO, 4

Calculation for episode-emisson day

The emissons are caculated from theoretica fires that are presumed to occur during any episode day based on human
populations and nationd vehicle fire default values.

Calculation of projection emissions

The growth factor in the projection eguation s
EmissionsData) will use population as the indicator.

5.13 BARGE, TANK, TANK TRUCK, RAIL CAR AND DRUM CLEANING
5.13.1 BARGE CLEANING

No barges are used to transport materials on any of Utah's smal rivers or the Great Sdt Lake. The estimated VOC
emissions from this processis zero.

5.13.2 CHEMICAL TANK EMISSIONS

Various tank emissons are included as portions of dl three inventory headings: the Point, Area, and Mobile source
headings. Because these emissions are dready accounted for in the rest of the inventory, this section is a negetive
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declaration. Inreview, the following storage tanks are covered under the following inventory sections:
Point Sour ce Inventory
VOC losses from on-gite petroleum tanks at dl fud refineries within the NAA.
V OC lossesfrom on-dte containers of fuels, solvents, and coatings used or consumed by point sourcescovering
the industries listed in the point source inventory report.
Area Source | nventory
V OC lossesfrom the digtribution of fud to gas Stations within the domain. Area source accountability includes
fud loading at bulk terminds, tank trucks in trangt, tank trucks during unloading at gas stations, service sation
breething losses, and refuding of private vehicles. Estimates are based on gdlons of fud distributed.
VOC losses from the storage of solvents used for parts degreasing.
VOC losses from the use of solvents assisting the printing and graphics industries.
VOC losses from the storage of cutback and emulsifiers for asphalt production and application.
VOC losses from tanks at dry-cleaning operations.
VOC losses from the storage of miscellaneous commercia/consumer solvents.

The area source inventory emissions are accounted for under other categories.

Calculation for winter and episode-emission day

The emissions are consdered to be negligible or zero for this category because they are accounted for under separate
categories.

5.13.3 EMISSIONSFROM TANK TRUCK CLEANING

Calculation of annual emissions

Emissions of 0.11 tons per year (tpy) for St Lake County, and 0.03 tpy for Davis County were calculated for this
category inthe 1990 inventory. Becausethe emissonswerelow, the cal culations have not been repeated, and emissions
from this category are presumed to continue to remain low both annualy and season days.
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Due to these low emissons, no additiond caculationswill be made for the domain.

Calculation for winter and episode-emission day

The emissions are negligible.

Calculation of projection emissions

This category will not be included in the projection caculations.

5.13.4 RAILCAR CLEANING

Calculation of annual emissions

Based on the research completed for this category, it is the State's conjecture that railcar cleaning companies in the
domain are nomina or nonexistent and, therefore, any emissons from this type of cleaning process are reported to be
zero.

5.13.5 DRUM CLEANING

Calculation of annual winter and episode-day emissons

Tota 1990 emissions of 86 pounds per year of NO, and zero emissions of VOC were released into the air shed for
this category. Because the emissonsare so low, the calculations have not been repegted for 1996, and emissonsfrom
this category are assumed to be negligible for annuad emissions and typica winter day emissons.

6. MOBILE SOURCES

6.1 NON-ROAD MOBILE

6.1.1 AIRCRAFT

Calcaulation of Annual Emissons

The arportsin Utah are divided into two categories, large arports which require amore detailed inventory, and genera
aviation airports which require a less detailed inventory. There are two large airports in Utah, the Sdlt Lake City
Internationa Airport (SLCIA), and Hill Air Force Base. The rest of the airports do not have alarge number of flights
per year, and are considered generd aviation airports.
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1. Large Airports
a Sdt Lake City Internationa Airport

Aircraft at the Salt Lake City Internationd Airport (SLCIA) are divided into five categories for the purpose of this
inventory: (1) commercia carriersthat arelisted in the FAA Aircraft Engine Emissions Database (FAEED), (2) military
arcraft that are lised in the FAEED, (3) other commercid carriers or military aircraft, (4) generd aviation aircraft, and
(5) air taxi arcraft.

[. Civilian Aircraft that are liged in the FAEED

The FAEED cdculates emissions from aircraft based on the number of landing and takeoff cycles (LTO) that
occur a the airport in ayear. The annua number of departures for each type of commercid carrier, which
corresponds to the number of LTO, is obtained from The Airport Activity Statistics of Certificated Route Air
Cariers. If an arcraft type is not included in the database, asimilar aircraft is used asasurrogate. The World
Encyclopedia of Civil Aircraft and Janes All the World's Aircraft areused to identify smilar arcraft. 1f asmilar
arcraft isnot identified, the emissons are caculated as described in section iii below. The average taxi in/taxi
out timefor Ddta Airlines isused for dl arcraft a the SLCIA.

The type of arcraft, the probable engine on each arcraft, and number of LTO for that enginetype, and detalls
about the taxi and idle times are entered into the database.  Tim Gwynette, the Environmenta Programs
Coordinator at SLCIA, provided a cross-referencing index to associate aircraft names and their common
abbreviations. The software is used to-then ca culate emissons of Pvtse; VOC, SO, and NO, for each type of
arcraft. Sincethe software doesnot calculate PM,,, Table5-4 of ElIPVolumelV: Mobile Sourcesis utilized.
Although PM,, factors are sketchy in Volume 1V, currently these are best available factors.

ii. Military Aircraft thet are listed in the FAEED

The totd number of military aircraft operations at the SLCIA are obtained from the Steve Domino and/or his
representative at CiH2MHIll. LTO cyclesaredetermined by dividing the number of operationsby two. Three
typesof military aircraft typicaly usetheairport: Lockheed C-130, Boeing C-135B, and Lac GeorgiaC141B,
however, the number of LTOs for each type of plane is not available. Each of the aircraft emissons are
caculaed usng the FAEED assuming the entire LTO number for military aircraft applied to thet aircraft. The
total emissons are then divided by three to obtain the emissions from this category of aircraft.

iii. Other Commercid Carriers or Military Aircraft

Severd types of arcraft that operate a the SLCIA are not included in the FAEED, and asmilar arcraft could
not be identified. The emissons from these aircraft are caculated separately, using the method outlined in
"Proceduresfor Emission Inventory Preparation VolumelV: Mobile Sources," EPA-450/4-81-026d. Factors
for Hydrocarbons (HC), CO, NO,, and SO, arefairly sraightforward, whilefactorsfor PM,, are sketchy but
utilized to the extent practical.



Information about the engine used on the aircraft is obtained from tables within Volume IV, indluding fue flow,
average time, and emisson factors in four modes of operation: takeoff, climb out, approach, and taxi/idle.
Aircraft manufacturers were contacted, as needed, to obtain additiona information about the engines used in
apaticular arrcraft. The taxi/idle default timeswere replaced by averagetaxi in/taxi out timesfor DeltaAirlines
at the SLCIA. The emissions for aparticular pollutant in each mode are cd culated using the following equiation.

NOx pollutants (tons/yr) = time (minutes) * fue flow (Ibs/min)/1000 * (Ib pollutant/1000 Ib fud) x (# of
engines/plane) * (# of LTO cycleslyr) * (1 ton/2000 Ibs)

The emissons during dl four modes are then added to obtain the tota emissons, in tonglyr, for that type of
engine.

iv. Gengrd Aviation Aircraft and Air Taxis

Smdler arcraft, without detailed information are categorized by the Wasatch Front Regiona Council asgenera
aviation arcraft and air taxis. Emissions from these aircraft are calculated usng genera aviation and air taxi
emission factors from "Procedures for Emission Inventory Preparation Volume IV: Mobile Sources," EPA-
450/4-81-026d.

NO, pollutants (tons/yr) = (# of LTO cycles) * (Ib pollutant/LTO cycle) * (1 ton/2000 Ibs)
b. Hill Air Force Base

Aircraft at Hill Air Force Base (HAFB) are divided into four categories for the purpose of thisinventory: (1) military
arcraft that arelisted inthe FAEED, (2) military aircraft listed in EPA guidance, (3) other military aircraft, and (4) touch
and go activities. Actud flight Satistics are received from Hill AFB and utilized in these calculations.

l. Military Aircraft thet are listed in the FAEED

The FAEED cdculates emissions from specific types of arcraft based on the number of landing and takeoff
cycles (LTOs) that occur at the airport in ayear. The annua number of landing and takeoff cycles (LTOs) for
eachtype of arcraft is obtained from Hill Air Force Base. If thetype of aircraft is not included in the database,
agmilar aircraft is used as asurrogate. The World Encyclopedia of Civil Aircraft and Jane's All the World's
Aircraft are used to identify Smilar aircraft. 1f asmilar aircraft is not identified, the emissons are cdculated as
described in section ii below.

The (1) type of arcraft and (2) number of LTOsare entered into the FAEED database, and calculations made
of VOC, CO, and NO, emissons. ElIP Volume IV was used to estimate PM;, emissons.

il. Military Aircraft liged in EPA guidance

Severd arcraft operated at Hill Air Force Base are not included in the FAEED, and asimilar aircraft could not
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be identified. The emissons from these arcraft are cdculated separately, usng the method outlined in
"Procedures for Emission Inventory Preparation Volume IV: Mobile Sources,” EPA-450/4-81-026d.

Information about the engine used on each type of arcraft is obtained from tableswithin Volume 1V, induding
fud flow, average time, and emission factors in four modes of operation: takeoff, climb out, approach, and
taxi/idle. The emissonsfor a particular pollutant in each mode are calculated using the following equation.

PM , pollutant (tonsyr) = time (minutes) * fud flow (Ibs/min)/1000 * (Ib pollutant/1000 Ib fuel) * (# of
engines/plane) * (# of LTO cycleslyr) * (1 ton/2000 Ibs)

The emissons during al four modes are then added to obtain the total emissions, in tons per year, for that type
of engine.

iii. Other Military Aircraft
There are severd types of aircraft that are not addressed in the FAEED or in EPA guidance. In these cases,
the emissions caculated by Hill Air Force Base in their annud emissonsinventory are used.

iv. Touch and Go Activities

Touch and go operations a Hill Air Force Base could not be calculated using the FAEED modd or by using
the Volume IV guidance. For these operations, the emissions caculated by Hill Air Force Basein their annua
emissons inventory are assumed to be accurate. This gpproach was gpproved by Tim Russ, EPA Region V|,
in aletter dated June 2, 1993.

2. Generd Aviation Airports

Most of the airportsin Utah are small, locdl airports. Detailed information about the types of planes, and the number
of flightsfor different planesis not available. Because detailed information isnot available, thefleet average procedures
outlined in "Procedures for Emisson Inventory Preparation Volume IV: Mobile Sources," EPA-450/4-81-026d are
used to caculate emissons. The number of operations a each airport per year is supplied by the Wasatch Front
Regiond Council. The number of landing and takeoff cycles (LTOs) is caculated by dividing the number of operations
by two. Emissions from these flights are calculated using the generd aviaion emisson factors from Volume IV.

NOXx pollutants (tons'yr) = (# of LTO cycles) * (Ib pollutant/LTO cycle) * (1 ton/2000 Ibs)

Calculation of typical winter-day and episode-day emissions

Episode and winter season day emissons will be caculated by SMOKE using annua emissons.

Calculation of projection emissions
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The growth factor in the projection equation+s
EmissonsData) will use population as the indicator.

6.1.2 RAILROAD LOCOMOTIVES
The actua railroad diesel consumption by county is multiplied by national-default emission factors to caculate these
emissons. Each rail company reported their own activity and diesd use. Emissons are not included in counties that

do not haverail lines. No seasond differences are noted.

Calculation of Annual Emissions

1. LineHaul Emissons

Three railroad companies are operating in the domain area during 1996; Southern Pacific Lines, Utah Railways
Company, and Union Pecific Rallroad. Each company consumed diesd fud to drive their locomotives. All three
reported their diesdl consumption by county.

Emission factors are obtained from "Procedures for Emission Inventory Preparation, Volume IV: Mobile Sources,”
EPA-450/4-81-026d, July 1989, page 204, table 6-1.

(diesdl consumption, gd/year) x (EF, Ib/gd) / (2000 Ib/ton) = emissions, tong/yr.
2. Yad Emissons.
These railroad companies provided information about the number of yard engines that are operating inthe area. The
number of engines is averaged between days of the week and different shifts to provide an average number of yard
engines. Emission factors are obtained from VVolume 1V, pages 206-207, table 6-2.

(Number of yard engines) x (EF, Ibs/enginelyr) / (2000 |b/ton) = emissions, tons/yr.

Calculation of typical winter day and episode-emission day

Emissions released during typica winter and episode days will be calculated by SMOKE software.

Calculation of projection emissions

Changesin trangportation employment, asprol ected by theUtah OfflceOf Panni ng And Budget will prow dethe grovvth
factor in the projection equetior{s 3 :
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6.2.3 MISCELLANEOUSNON-ROAD EQUIPMENT

Calculation of Annual Emissions

EPA headquarters has recently released a software model, entitted NONROAD, to caculate emissions from dl
categories of non-road equipment designed for congtruction, manufacturing, lawn and garden maintenance, and
recregtiond uses. UDAQ will utilize this software, following the EPA’ s guidance for its use and application.

Theintent of the NONROAD softwareisto includeall nonroad activity ineach county. Tria cal culationsof the counties
indde our domain show reasonably-accurate results using the software’s interna default parameters with a few
exceptions. (1) thecategory entitled “ Recreationa Equipment” givesannud, seasond, and dally pollution quantities that
are too large, and (2) nonroad emissions from Hill Air Force Base should be included but are not. Since the
NONROAD modd was designed to caculate nonroad emissions in every county insde each of the 50 States, EPA
mode! programmersacknowledgethat these expressed oversightsarenot uncommon and that UDA Q should makelocal
adjustments when loca errors or omissons are found. Further, (3) when tabulating al Point, Area, and Mobile
emissonswithinthedomain, careisneeded to insure that nonroad activitiesare not double-counted (or potentialy triple-
counted) between these three large sections of the inventory: the Point, Area, and Mobile sections. Each of thesethree
concerns are addressed separately.

(1) Accurately Reflecting Recregtional Equipment:

On reques, the modd will itemize its estimate of emissions for each of eleven source classfications. These eleven
classfications are: Agriculturd Equipment, Airport Equipment, Commercid Equipment, Congtruction and Mining
Equipment, Industria Equipment, Commercia Lawn and Garden Equipment, Residentia Lawn and Garden Equipment,
Logging Equipment, Pleasure Craft, Railroad Equipment, and Recrestiona Equipmen.

During our February 1996 episode, snowmobiles are the only equipment that appears to fit the description of
“Recreationa Equipment” and “ Pleasure Craft”. From other sources, UDAQ staff estimated snowmobile emissonsfor
the entire UAM-AERQO domain, discovering the result to be very smilar to the NONROAD’ semission estimate for al
“Pleasure Craft” inthedomain. For thisreason, UDAQ entirely deleted the* Recreationa Equipment” classification and
retained the* Pleasure Craft” classification exactly asgiven; accepting “ Pleasure Craft” to completely cover snowmobile
usage during an episode day, and further accepting it to reflect dl other so-caled sport-utility equipment during the
remainder of the year.

(2) Induding nonroad equipment &t Hill Air Force Base:

For mixed reasons, the activity a military air basesis not reflected in the NONROAD software and must be included
by another method. Since Hill Air Force Base (HAFB) reports its emissions from ground activity directly to UDAQ,
those emissions, -once checked by UDAQ Point Source staff-, were added to “ Airport Equipment” in Davis County.
Although HAFB crosses the boundary between Davis and Weber counties, Davisisthe county with the mgority of the
source and all emissions are assigned to Davis for bookkeeping purposes.

(3) Preventing multiple-counting of Emissions
The intent of the NONROAD software isto include all emissions from nonroad activity in each county. Since many
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indugtries within the UAM-AERO domain itemize their own nonroad emissions (on Form F12: “ Off-Highway Mobile
Sources’), those itemized emissions, -once checked by UDAQ staff-, are assumed to be more accurate than the
emissons atributed to them by the NONROAD software. For this reason, these F12 emissions are spatiadly and
tempordly located and an equa emission tonnage is subtracted from the NONROAD-modelled emissions for that
county. If F12 emissonswithin agiven county exceed the quantity of emissonsca culated by the modd for that county,
the find quantity will be held a zero for that source classfication. To date, no county has F12 emissions that exceed
its modelled emissions, however, if this occurs, the deficit will be subtracted from the same source classification from
an adjacent county(s) under the assumption that the NONROAD model was not senditive to localized resource trading
(ie; equipment, materids, or employees) among neighboring counties.

Mobile emissions, cd culated with the M OBI L E software by themetrapolitan planning organi zations (M PO), only include
registered vehicleactivity on paved public roads, therefore, any vehicleactivity on privatelandisnot included in the* On-
Road Mobile” portion of this protocol. For thisreason, any vehicle activity reported by industry on Form F12 that is
not among the eleven sour ce classifications itemized in the NONROAD model will be retained in the Point Source
reporting, thereby counting that activity once and only once.

Specific Applications
Specific examples of the application of these bookkeeping principles are illistrated with Kennecott Utah Copper and
Kennecott Barneys Canyon, Geneva Stedl, and Hill Air Force Base.

Example #1: Kennecott - -
The NONROAD modd reports“ Construction and Mining Equipment® emissions during the 1996 year and a“typical
1996 February weekday” (tpd)" in Salt Lake County to be:

Totd VOC®, 2,252.82 tons per year (tpy, 1996), 4.87 tons per day (tpd);
Exhaust NOx, 11,139.28 tpy, 23.78 tpd;

Exhaust CO, 12,580.87 tpy, 26.44 tpd;

Exhaust PM10, 1,363.05 tpy, 2.94 tpd;

Exhaust SOx, 2,594.82 tpy, 5.50 tpd.

3 The mode does not separate Construction and Mining activity. Furthermore, the model
defines mining as underground tunndlling only. The mode defines open-pit aquisition of precious metas
as condruction activity. Intuitively, Kennecott's equipment and activities more closdy pardld a
traditiona congtruction Ste than amine.

4 The mode will not specify a unique year-month-day. However, it will specify aweekday or
weekend day within a given month and year. Our nine-day episode includes eight weekdays and one
weekend day.

5 “Totd VOC” isthe sum of “Exhaust VOC”, “Crankcase VOC”, “Diurnd VOC”, “Vapor
Digplacement VOC”, and “ Spillage VOC”. Exhaust VOC is dways the mgority of Total VOC. In
this case, 4.66 of 4.87 tons per episode weekday and 2,158.93 of 2,252.82 annual tons.
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These tonnages are sgnificantly larger than tonnages from the same source classification in any of the other domain
counties, suggesting that the NONROA D database isaware of Kennecott’ s presencewithin Sat Lake County. If these
NONROAD tonnages and Kennecott's F12 tonnages are assumed accurate, then the county’s NONROAD activity
minus Kennecott’s F12 activity will reved nonroad activity from other Point Sources plus bonafide Area Sources, and
subtracting F12 emissions from dl reporting Point Sourcesfrom the NONROAD tonnagewill give only bonafide Area
Sources tonnages. This same principle holds for other counties that have amix of Point Sources (that report on Form
F12) and traditional Area Sources. Those counties will be handled in the same manner as Salt Lake County.

For these reasons, UDAQ will delete the* Recreational Equipment” category atogether and retain the * Pleasure Craft”
category exactly as given; accepting the latter category to be entirely snowmobile usage during an episode day.

Calculation of typical winter day and episode-emission day

The NONROAD software will directly calculate emissions during a typical episode weekday and typica episode
weekend day. It appearsthat no additiona refinements can be made for specific episode days.

7. POINT SOURCE EMISSION DATA

The 1996 statewide annuad emissonsinventory for point sourceswill be used to derive the modeling domain inventory.
The point source data is extracted by county and then filtered by Universa Transverse Mercator (UTM)® data to
determine which inventoried sources are within the modeling domain.  These sources include the major and Title V’
sources, sourceswith 10 tons/year of VOC in Sdt Lake and Davis Counties, sourceswith 25 tonslyear of NO, in Utah,
Salt Lake, and Davis Counties, and sources with 25 tonslyear of SO, and PM, in Salt Lake and Utah Counties. For

SUTM - The globeis divided into sixty zones, each spanning six degrees of longitude. Each
zone has its own centrd meridian. This prpojection is a specidized application of the Transverse
Mercator projection.

TitleV - Title V sourcesinclude sources with greater than 100 tonslyear of NO,, SO,, PM,
VOC, CO or 10 tonslyear of an individua hazardous air pollutant (HAP) or 25 tonslyear of a
combination of HAPs or asource that is regulated by afederal regulations..

60



the episode day inventory modding, DAQ will utilize dl the available data on the sources in the domain. Thiswill hep
to make the modeling process as accurate and reliable as possble. However, the use of thisdata in the episode
day inventory will not necessitate the specific identification of those sourcesin the Maintenance Plan, nor
will they congtitutea “ SIP emission limit” nor “SIP Source” nor “SIP cap” in the historic use of theterms.

UDAQ will model point source episode-day specific data if available. This data will replace the annua inventory
emissions by unit within SMOKE. If the data is not available, average daily emissons of SO,, NO,, PM,,, CO, and
VOC during the first quarter of the year will be caculated using available quarterly production data and daysweek
operating data. These average daily emissions will be used dong with hours of operation and start and finish timesin
the moddl.

Sources with actuad emissions of 250 tons/ year (or greater) of PM,4, NO,, or SO, will be surveyed to determineif any
anomdiesoccurredin their processesduring theepisodedays. Thisdatawill beincorporated into the episode modeling.

The inventory submittals of the sources listed in the following table will be quality checked. Any source within the
domain that has 1996 actud emissions of 100 tong'year or more of PM,,, SO, or NO, will be qudity checked. The
amounts of PMy, and its percureors reported by these point sourcee |n 1996 (prlor to detailed checking) are listed. By

witHbechecked- However thequality checklng of thedatafrom these sour ceswill not necessitate the specific

identification of those sourcesin the Maintenance Plan, nor will they constitute a“ SIP emission limit” nor
“SIP Source’ nor “SIP cap” in the historic use of theterms.

Table3
1996 SOURCES CHECKED IN DETAIL
(tonslyear)
COMPANY SITE PM NO, SO,

Alliant Techsystems Incorporated Bachus Works: Plant 1/NIROP/Graphite 123.47 50.82 0.26

Structures
IAmoco Petroleum Products Salt Lake City Refinery 43.95 514.32 982.63
Central Valley Water Reclamation Fac. Wastewater Treatment Plant 136.65 1.58
Chevron Products Co - SL Refinery Salt Lake Refinery 38.00 621.20( 1115.60
Companion Systems Incorporated Fiberglass Manufacturing
Davis County Solid Waste Management Energy Recovery Facility (DCERF) 5.05 341.85 75.46
DAW Technologies Incorporated Ultraclean Manufacturing Site 1.50 12.56 0.07
Defense Logistics Agency Defense Distribution Depot, Ogden 43.67 119.89 34.25

(DDOU)
Flying J Incorporated Flying J Refinery (Big West Oil Co.) 40.57 282.55 573.87
Geneva Rock Products Point of the Mountain Facility 68.69 136.50 31.48
Geneva Steel Steel Manufacturing Facility 1128.19| 1941.23| 2019.50
Hill Air Force Base Main Base 169.98 161.63 16.07
Holnam Incorporated Devil's Slide Plant 601.09 583.95 3.45
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IMC Kalium Ogden Corporation West Desert Operation - Salt & Potash 174.20 116.10 8.22
Plants
Inland Refining Incorporated Petroleum Products Refining 3.38 35.22 37.46
Interstate Brick Company Brick Manufacturing Plant 170.58 36.36 112,91
Kennecott Barneys Canyon Mining Company [Barney's Canyon Mine 159.20 302.68 5.05
Kennecott Utah Copper Corporation Smelter, Refinery 403.75 169.89| 1555.24
Kennecott Utah Copper Corporation Mine & Copperton Concentrator 2319.05|  2598.39 35.20
Kennecott Utah Copper Corporation N Concentrator, Power PIt, Lab, Tailings 225.86| 2156.15| 2141.42
Impoundmnt
Magnesium Corporation of America Rowley Plant 1313.13 780.54 40.89
Pacific States Cast Iron Pipe Company Pipe Casting Plant 12.30 33.11 3.08
PacifiCorp Little Mountain Power Plant 37.10 399.12 0.50
Phillips 66 Company Phillips Refinery 63.43 520.26 864.05
Salt Lake City Airport Authority Salt Lake City International Airport 18.68 221.61 18.15
Union Pacific Resources Company Yellow Creek Gas Plant 181.40
'Thiokol Corporation Promontory Plant 317.93 85.29 20.20
University of Utah University of Utah facilities 4.70 189.70 6.20
Utelite Corporation Shale Processing 28.59 146.45 63.25
\Vulcraft, Division of Nucor Corporation Steel Products Manufacturing 18.49 11.72 0.37
TOTALS| 7534.53| 12887.14| 9766.40
POLEUTANT | EMHSSIONSTHFROM EMHSSIONSFROM-QUALHRY | PERCENTAGE
MAJOR-SOUREES EHECKEB-SOUREES

PMyo 4558:91 753453 165%

NO, 83353 1288+14 154-%

SO, 866486 976640 3%

During the checking of the sources listed in the above table, any caculations that are based on emission factors in
sections of EPA’s Compilation of Air Pollutant Emission Factors, AP-42 that have been updated shall be recalculated
usng themost current emisson factors. Dueto thelarge amount of resourcesrequired and smal impact on the modeling
outcome, emission calculations for the remaining point sources that use AP-42 factors shal NOT be updated.

Inaddition, the sand and gravel sourceswith operationsat the “point of the mountain” and “Beck Street” listed in Teble
4 will be qudity check for accuracy. However, thequality checking of the datafrom these sourceswill not necessitate
the specific identification of those sources in the Maintenance Plan, nor will they condtitute a“SIP emisson limit” nor
“SIP Source’ nor “SIP cap” in the historic use of the terms.
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Table4
SAND AND GRAVEL SOURCESCHECKED IN DETAIL

Allroc Products

Facon Ridge Congtruction

Foss L ewis and Sons Construction Inc.

Geneva Rock

Lakeview Rock Products

Monroc

Sdt Lake Vdley Sand and Gravel

Staker Paving and Construction Company

StarCarbon Incorporated

Emissionpoints (units) within point sourcesin the domain that Sgnificantly impact the modding andysiswill beidentified.
(THISHASNOT YET BEEN DONE) The selection will be made by identifying dl emisson points thet (i.e. emit a
certain leve of annua emissons, emit> 100 tons/winter weekday of PM,, or > 250 tons/winter weekday of So,, NO,,
or VOC or some other leve; sources in the hot spot andysis, etc.) This sdection will be made using actua emisson
figures. These emission points may be regulated as specificdly identified emisson points in the SIP smilar to the
regulaions outlined in the current SIP (i.e.,, everything that goesinto the ca culations documented in detail and requiring
SIP changes when modified). This selection criteria is being made based on the current understanding of the way the
modd distributes the emissions throughout the gridded area, how the mode is meant to be used, and how the datamay
be used in the future.

The emission points (units) at the point sourcesthat are not specificaly identified as Sgnificantly impacting the modding
andyssand al other point source deta available from the annua 1996 inventory will be included inthedata set for the
episode modding process. Using thisinformetion in the episode modeling process will NOT necessitate the specific
identification of those sourcesin the Maintenance Plan, nor will they condiitutea*SIP emisson limit” nor “SIP Source”
nor “SIP Cap’ in the historic use of the terms. The andysis of this data that was done for the annud inventory NOT
included in the above table will NOT be upgraded. It will be assumed that the datais accurate.

Projection year inventory

The sources that contain emission points that significantly impact the modeling analysis will be contacted and asked to
identify any production/emission changes between now and 2003 and between 2003 and 2020 or 2030 that would
override the growth projections caculated according to the EIIP Volume X for point sources. The growth projections
will be cdculated for the entire source. However, cdculating projections based on the entire source will not necessitete

63



the specific identification of those entire sources in the Maintenance Plan, nor will they conditute a“ SIP emission limit”
nor “SIP Source’ nor “SIP cap” in the historic use of the terms.

Allowable SO,, NO,, and PM,, emissonswill be researched for point sources which had actua emissonsin 1996 of
100 tons/year of SO, or NO,, or 70 tons/year or more of PM,,. (These are the cutoffs presented in the draft
Consolidated Inventory Rule.) If any of these sources have dlowable emissonsof 250 tons/year or more of SO, and/or
NO, or dlowable emissions of 100 tons/year or more of PM,, dlowable emissonswill beincluded in the projection
inventory process. These sourceswill be contacted to find out if production/emission changesare planned between now
and 2003 and between 2003 and 2020 or 2030 that would increase the sources actual emissions, and if so, when those
actuals would exceed the present dlowables. Based on thisinformation, a determination on how the emissonswill be
grown for the projections will be madefor individua sources and explained in the Technica Support Document of the
PM,, SIP. The use of this data in the model will not necessitate the specific identification of those sources in the
Maintenance Plan, nor will they condiitute a*SIP emission limit” nor “SIP Source’ nor “SIP cap”’ in the historic use of
the terms.

Major point sources that do not have units that are identified as units that may be regulated will be included in the
projection inventory. Their growth will be based on the caculations outline in the ElIP Volume X for point sources.
However, the use of this datain the projection inventory will not necessitate the specific identification of these sources
in the Maintenance Plan, nor will they conditute a“SIP emisson limit” nor “SIP source’ nor “SIP Cap” in the historic
use of theterms,

Non-major point sources and area source emissions will be projected according to EIIP Volume X area source
cdculations. The use of these cdculaionsin the modd will not necessitate the specific identification of those sources
in the Maintenance Plan, nor will they condtitute a“ SIP emission limit” nor “SIP Source” nor “SIP Cap” in the higoric
use of theterms.

Severd point sources have reduced emissions since the current PM ;o SIP was put into place. When these reductions
were made, the sources created banked emissions which can be used for future expanson. Any banked emissonsin
the domain will beincluded in the projection process. These emissons will be mode ed throughout the county in the
same way area emissions are modeled because they can be used anywhere within the nonattainment area, not just at
the source that holds them.

If the modd does not show continuing compliance withthe NAAQS, further analysis on whet controlsto initiate in the
domain, how to dedl with the dlowable vs actua buffers, and how to manage banked emissonswill be done.

8.1 BIOGENIC EMISSIONS

The emissions from biogenics is cdculated by multiplying land area and foliage types by county by PC-BEIS software
emissonfactors. The Geographic Information System (GIS) isused to create aland use data base with ahigher degree
of spatia resolution than the GEOECOLOGY data base. Since biogenic emissons are at a minimum during PM
episodes, they will not be included in the episode or projection inventories.
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9  SOIL EMISSIONS
91 SOIL DECAY NO,

NO, emissions from soil are believed to be negligible during winter episodes in which the temperatures are low. The
NO, from soilswill not beincluded in the modding process.

9.2 UNPAVED FARM ROAD DUST (from vehicletravel)

Calcaulation of Annual Emissons

The Utah Department Of Agriculture publishes annua acreage of harvested cropland by county. This information,
combined with some basic assumptions about the frequency and nature of farm road gridding, will be combined with
AP42 emisson factors (for PM only) to estimate fugitive dust emissons within the domain area

Calculation of episode-emission day and projection emissions

Since unpaved farm travel is very low in winter and these roads are snowcovered during the episode, UDAQ has
determined that emissions from this category are zero or virtually zero. For this reason, no caculations are made.

9.3 UNPAVED NON-FARM ROAD DUST

Calculation of Annual Emissions

Roads, paved or unpaved, grid virtudly al lands within the domain area. Tota domain land area within the domain,
combined with some basic assumptions that apply to the Cdifornia s Centrd Valey, will be combined with AP42
emission factors (for PM only) to estimate fugitive dust emissions on unpaved non-farm roads within our study area.
Calculation of episode-emission day and projection emissions

Since unpaved non-farm travel isvery low in winter and these roads are snowcovered during the episode, UDAQ has
determined that emissions from this category are zero or virtualy zero. For this reason, no caculations are made.

94  WINDBLOWN UNPAVED ROAD DUST

Calcaulation of Annual Emissons

Section 9.3 (above) will estimate fugitive dust from vehicletravel on unpaved roads. Given the sameroad network, this
section (9.4) will estimate fugitive dust stirred by wind using stlandard AP42 factors applicable to our area.
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Calculation of episode-emission day

Higoricaly, snow cover and no wind are associated with typical PM, episodedays. Therefore, fugitive emissonsfrom
this category for episode and projection days is considered to be negligible.

Calculation of projection emissions

This category will not be included in the projection caculations.

95 ROAD CONSTRUCTION DUST

Calculation of Annual Emissions

Each year, the Utah Department Of Trangportation counts (or estimates) the number of roadway lane mileswithin each
county under their management. Annua changes will be assumed to indicate road segments constructed during the
previous 12 months. Combined this information with AP42 factors will provide an estimate of fugitive dust from road
congiruction.

Calculation of episode-emission day

Higoricdly, snow cover and no wind are associated with typical PM, episodedays. Therefore, fugitive emissonsfrom
this category for episode and projection days is considered to be negligible.

Calculation of projection emissions

This category will not be included in the projection caculations.

9.6 AGRICULTURAL LAND PREPARATION DUST

Calcaulation of Annual Emissons

The Utah Department Of Agriculture publishes annua acreage of harvested cropland by county. This information,
combined with some basi ¢ assumptions about farming practices, will be combined with AP42 emission factors (for PM
only) to estimate fugitive dust emissons within the domain area.

Calculation of episode-emission day

Higoricdly, snow cover and no wind are associated with typical PM,, episodedays. Therefore, fugitiveemissonsfrom
this category for episode and projection days is consdered to be negligible.
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Calculation of projection emissions

This category will not be included in the projection caculations.
9.7 AGRICULTURAL CROP HARVEST DUST

Calculation of Annual Emissions

The Utah Department Of Agriculture publishes annua acreage of harvested cropland by county. This information,
combined with some basi ¢ assumptions about farming practices, will be combined with AP42 emission factors (for PM
only) to estimate fugitive dust emissons within the domain area.

Calculation of episode-emission day

Higoricaly, snow cover and nowind are associated with typical PM o episodedays. Therefore, fugitive emissonsfrom
this category for episode and projeciton daysis consdered to be negigible.

Calculation of projection emissions

This category will not be included in the projection caculations.

9.8 LIVESTOCK OPEN GRAZING AND FEEDLOTS

Calculation of Annual Emissions

The Utah Department Of Agriculture publishes annud head of cattle, sheep, and other grazing and feedlot animals by
county. Thisinformation, combined with some basic assumptions about livestock feeding practices, will be combined
with AP42 emisson factors to estimate fugitive dust emissons from their activity within the domain area.

Calculation of episode-emission day

Higoricaly, snow cover and nowind are associated with typical PM, episodedays. Therefore, fugitive emissonsfrom
open grazing is assumed to be zero for episode and projection days. Fugitive emissonsfrom feedlotsis consdered to
be negligible.

Calculation of projection emissions

This category will not be included in the projection caculations.

9.9 BUILDING CONSTRUCTION DUST
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Calculation of Annual Emissions

AP42 emission factorswill be combined with estimates of congtruction activity in each county of thedomain to caculate
fugitive dust stirred up from (1) the congtruction whed and track movement, and (2) wind blowing over exposed soils
on congtruction Stes.

Calculation of episode-emission day

Higoricaly, snow cover and nowind are associated with typical PM, episode days. Therefore, fugitive emissonsfrom
this category for episode and projection days is considered to be negligible.

Calculation of projection emissions

This category will not be included in the projection caculations.

10 AMMONIA EMISSIONSDATA
10.1 LIVESTOCK AMMONIA

The ammonia emissions from livestock will be estimated by multiplying the number of each type of animd by each
goplicable emisson factor. Per-animd emission factors are supplied in " Development And Selection Of Ammonia
Emission Factors’, an August 1994 publication, written by R. Battye and his colleagues (heregfter Battye). When
Battye' s publication is Slent for aspecific anima type, an emission factor from one of severd other secondary sources
will supply the factors.

The annua publication, “Utah Agriculturd Statistics And Utah Department Of Agriculture And Food Annua Report”,
will supply the number of domestic livestock animals by county and type. Company-prepared information, supplied
through individua Internet Stes, will be searched to fill known gapsin livestock numbers that may be missing from any
of the above reports.

10.2 DOMESTIC ANIMAL AMMONIA

The ammoniaemissonsfrom domestic animas, namely dogsand cats, will be estimated usng emission factorsfrom the
Battye report multiplied by animal-ownership statistics for households inside the domain. Episode and typica winter
season day emissions will be caculated from annuad emissons usng SMOKE software

10.3 WILD ANIMAL AMMONIA

Theammoniaemissonsfromwild animals, (such asdeer, ek, bear, and rabbits), will be estimated usng emisson factors
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from the Battye report (Table 6-1, page 6-3) multiplied by animas estimated by the Utah Department Of Natural
Resources (DNR) by county. Spatid and temporal alocationswill track with DNR recommendations. Ammoniafrom
the ubiquitous and quickly-degraded droppings of birds and rodents are included in soil ammonia, below.

104 SOIL AMMONIA

Meteorologica conditions during an episode day suggest snowcover with average temperaturesin the high 30sand low
40s. Since anmoniaiswater-soluable, soil chemistry suggests that escaping soil ammonia will likely be encapsulated
by thiswet snow. For these reasons, no air-borne ammoniais presumed to be released during atypica episode day.

105 HUMAN PERSPIRATION, RESPIRATION AMMONIA

The ammonia emissions from human perspiration and respiration, (0.55 and 0.0035 lbs per person annualy), will be
estimated using emission factors from the Battye report multiplied by the population of each county inside the domain.
Episode and typica winter season day emissionswill be caculated from annua emissions usng SMOKE software

10.6 HOUSEHOLD CLEANING AMMONIA

The ammonia emissons from household cleaning products, (0.05 Ibs per person annudly), will be estimated using
emission factors from the aforementioned Battye report multiplied by the population of each county inside the domain.
Episode and typica winter season day emissons will be calculated from annua emissons usng SMOKE software.

10.7 STATIONARY COMBUSTION AMMONIA

The ammonia from the combustion of naturd gas, resdud oil, an digester gas will be estimated usng emisson factors
fromTable 9-3 of “ Review Of Current M ethodologies For Estimating AmmoniaEmissons’ (RCMA), written/compiled
by Sonoma Technology Inc. Those factors will be combined with energy estimates reported by established fuel
agencies. Episode and typica winter season day emissions will be caculated from annud emissons usng SMOKE
software.

10.8 INDUSTRIAL POINT AMMONIA

Emissonsof primary (by anmonia dip) and secondary (created by reaction) ammoniarel eased from established point
sources will be estimated using emission factors from Table 9-4 (page 9-13) of the RCMA document. Those factors
will be combined with detail s contained in the Toxic Release Inventory and 1997 and 1998 ammoniadata about specific
point sourcesthat areidentified in the domain. Episode and typica winter season day emissonswill be caculated from
annua emissons usng SMOKE software.
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10.9 PUBLICLY-OWNED TREATMENT WORKS (POTW) AMMONIA AND AMMONIA FROM
RELATED WASTES

In the “ 1997 Gridded Ammonia Emission Inventory Update For The South Coast Air Basin” (GASCAB), afactor of
0.118 lbs of ammonia released per million galons of effluent was utilized for dl 32 trestment plants included in that
inventory. Presuming congtant conditionsin Utah, thissamefactor will be multiplied by the effluent of eech POTW inside
our study domain. Episode and typical winter season day emissons will be caculated from annua emissons using
SMOKE software.

Furthermore, some biologica wastes never enter the POTW system but <till emit ammonia that should be estimated.
This includes ammonia from disposal and reusable baby diapers, and rurd or remote outhouses or improvisation.
UDAQ accepted and followed the cal culation method reported in “ Devel opment of the Ammonia Emisson Inventory
for the Southern Cdifornia Air Quality Study”, Appendix G.

10.10 MUNICIPAL LANDFILLSAMMONIA

Ammonia emissions areindexed to methanein the GASCAB document (section 10.2) at therate of 0.007 Ibsammonia
per Ib of methane, and the EPA’ s Landfill software modd estimates methane. Episode and typical winter season day
emissons will be caculated from annua emissions usng SMOKE software.

10.11 ON-ROAD MOBILE SOURCES AMMONIA

Ammonia emissions are indexed to nitrogen oxide emissons from light-duty gasoline vehicles cdculated in the latest
editionof the MOBILE softwaremodd. According to several separate researchers discussed in the scope study (STI-
900031-1965-DSS), general agreement led to aratio of anmonia-to-NO, of 1:10. UDAQ will usethisratio and the
MOBILE mode to calculate anmonia emissons from on-road mohbile in the domain.

11. QUALITY CHECKING AND QUALITY ASSURANCE

The 1996 inventory has under gone quality assurance and qudity control during the review process for the periodic
ozone and CO inventories and the statewide EPA required inventory. Ten percent of the mgor sources in Utah
atainment areas have been checked in detall for dl criteriapollutants. UDAQ will qudity check the point sourceslisted
in Section 7, Point Source Emission Data

12. FUTURE ACTIONS

The 1996 annua areainventory will be reca culated using the above estimation methods. Thewinter season and episode
day will be caculated based on the modified figures.
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